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which has been updated and is also provided in Attachment 11. As seen on Table 812.314-1, the
calculated mean hydraulic conductivities for the Lower Radnor Till Sand and the Organic Soil have

slightly decreased with the addition of this data.

Quarterly measurements of the potentiometric surface was and currently is routinely conducted at the
facility. Table 812.314-7 (previously submitted in Log No. 2005-070) has been updated to include
potentiometric data collected since the submittal of the previously approved permit application.
Updated Table 812.314-7 is contained in Attachment 12. Groundwater hydrographs for each well was
supplied in Appendix 812.314-F of Log No. 2005-070. These groundwater hydrographs have been
updated and are included in Attachment 12 of this application. In addition, potentiometric contour maps
for each zone for the 1% quarter 2004 through the 4™ quarter 2004 were supplied in the previously
approved permit application submitted under Log No. 2005-070 as Figures 812.314-23 through
812.314-34. These are being supplemented with Figures 812.314-35 through 812.314-46, which
provide updated potentiometric contour maps for each zone for the 1% quarter 2007 through the 4™
quarter 2007. Figures 812.314-35 through 812.314-46 are provided in Attachment 12. Furthermore,
flow velocities for each zone for each quarter, calculated from the potentiometric data from 2004, were
supplied in Table 812-314-8 of Log No. 2005-070. New Table 812.314-9, included in Attachment 12,

provides flow velocities based on data collected in 2007.

SECTION 812.315 - PLUGGING AND SEALING OF DRILL HOLES

The approved permit application previously submitted under Log No. 2005-070 provided a description
of the techniques and materials that will be used to plug and seal drill holes in accordance with 35 Tll.

Adm. Code Part 811.316. No changes are proposed to the previously approved methods.

SECTION 812.316 - RESULTS OF THE GROUNDWATER IMPACT ASESSMENT

812.316.1 Introduction

The approved permit application previously submitted under Log No. 2005-070 provided a detailed
groundwater impact assessment (GIA) of Clinton Landfill No. 3. The application provided
documentation of the contaminant transport models used for the assessment, all data and input used in
the modeling, sensitivity analyses of the effects of changes in the model’s input parameters and model

results, predicted concentrations versus time and distance profiles, documentation showing the
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reliability of the model, and documentation demonstrating the validity of all model parameters and
assumptions. The application also included a written evaluation of the assessment demonstrating that
the facility will not negatively effect groundwater quality and meets the requirements of 35 Ill. Adm.

Code Part 811.317.

The approved GIA models the performance of Clinton Landfill No. 3 as a Municipal Solid Waste
(MSW) Landfill. The MSW Unit design, operating procedures and expected leachate characteristics
remain as modeled by the approved GIA and, therefore, the approved GIA results apply to the MSW
Unit. However, the CWU design, operating procedures and expected leachate characteristics differ
from those previously modeled. For this reason, a separate GIA has been conducted for the CWU and is

documented in the following sections of this application.

A GIA was not performed for the Upper Radnor Till Sand for the CWU. The proposed design for the
facility calls for the installation of a minimum, 20-foot wide cutoff trench to be installed at the toe of the
landfill invert sidewalls to restrict lateral migration in the Upper Radnor Till Sand unit (see Drawing
Nos. P-EX1 and P-EX2, included with the approved application previously submitted under Log No.
2005-070). This cut-off trench, or keyway, was modeled for the MSW unit to determine if lateral
migration of contaminants will occur through the keyway. For purposes of the MSW study, it was very
conservatively assumed that complete liner failure had occurred and that full-strength leachate is present
in the Upper Radnor Till Sand directly beneath the landfill invert. The maximum surrogate
concentration at the downgradient edge of the zone of attenuation at the end of the 145-year assessment
period predicted by the Upper Radnor Till Sand baseline model for the MSW unit was 2.929 x 10
when a porosity of 0.05 was used. The maximum surrogate concentration at the downgradient edge of
the zone of attenuation at the end of the 135-year assessment period predicted by the Upper Radnor Till
Sand baseline model for the MSW unit was 1.585 x 10 when a porosity of 0.05 in the Upper Radnor
Till Sand was used. Using this same assumption for the CWU would result in the same results as this

model essentially neglects the effect of the landfill liner.

A demonstration GIA was also not performed for the Mahomet Sand. The demonstration model for the
Mahomet Sand used the MSW site liner system, which is comprised of 60 mil HDPE liner and three feet
of compacted clay is based on a Darcy Velocity through the liner system of 3.515 x 10~ meters per year
(m/a). The results of this previous modeling revealed a maximum surrogate concentration in the
Mahomet Sand Unit at the end of the 145-year assessment of 2.014 x 10™* when a porosity of 0.05 was

used for the Mahomet Sand Unit. The maximum surrogate concentration predicted in the Mahomet
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Sand Unit at the end of the 135-year assessment was 5.691 x 10""° when a porosity of 0.05 was used. As
described in Section 812.316.7 of this application, the Darcy Velocity through the CWU liner system is
three orders of magnitude less than that for the MSW liner system. As a result, the modeling results for
the MSW can be conservatively applied to the CWU, and additional demonstration modeling efforts

were not conducted for the Mahomet Sand.

812.316.2 Site Geology Summary

A thorough discussion of the site geology may be found in Section 812.314 (Description of the
Hydrogeology) of the application previously submitted under Log No. 2005-070. An overview,
however, may be helpful in understanding the conceptual models used and to elaborate on some of the

model specific data needed.

The Clinton Landfill No. 3 CWU will be located within glacial and interglacial deposits of the
Pleistocene Stage. The glacial deposits primarily consist of silty clay and clayey silt. Some silt and
sand units are also present; however, the majority of these units are relatively thin and are not laterally
continuous across the entire facility. Lithologies associated with these deposits include Wisconsinan
and Illinoian glacial (and interglacial) deposits which consist primarily of silty clay tills. The deposits
contain outwash sands which are water-bearing and have been defined as the upper-most aquifers at the
site. Underlying the Wisconsinan and Illinoian glacial deposits are deposits of pre- Illinoian age. These

deposits include the Mahomet Sand.

Geologic and hydrogeologic investigations at the facility have identified three distinct units at the

facility within the glacial deposits which are considered potential contaminant migration pathways:

- A gray sand unit located in the southeastern portion of the Clinton Landfill No. 3 facility
between approximate Elevations 654 and 647 feet AMSL. This unit is referenced as the “Upper
Radnor Till Sand”. This sand is judged to be an intra-till outwash deposit of the Radnor Till.
Where present, this unit varies in thickness across the site from approximately 0.25 to 2.8 feet
with the average thickness being 1.46 feet below the southeastern portion of the facility based
upon soil boring data (see Table 812.316-1 provided under Log No. 2005-070). The elevation
of the top and bottom of this sand and thickness isopleths are shown on Figures 8§12.314-14
through 812.314-16 of the application previously submitted under Log No. 2005-070. The flow
direction in the Upper Radnor Till Sand at the facility is toward the southwest (see Figures
812.314-23 through 821.314-26 included with the application previously submitted under Log
No. 2005-070 and Figures 812.314-39 through 812.314-42 in Attachment 12 of this
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application). The average hydraulic gradient in this unit was determined to be 7.62 x 10~ based

upon 20 quarters (five years) of data.

Because of its limited lateral extent and its proximity to the landfill floor, this unit will be
removed from beneath the landfill floor perimeter as shown on Drawing Nos. P-EX1 and P-
EX2 (submitted previously under Log No. 2005-070). As stated above, a new GIA was not

performed on this unit.

- A gray sand unit is located beneath the liner invert between approximate Elevations 644 and
635 feet AMSL. This unit is referenced as the “Lower Radnor Till Sand” for the groundwater
impact assessment. This sand is judged to be an intra-till outwash deposit of the Radnor Till
Member. This unit varies in thickness across the site from approximately 0.20 to 5.3 feet with
the average thickness being 2.8 feet below the facility based upon soil boring data (see Table
812.316-1 provided in the application previously submitted under Log No. 2005-070). The
elevation of the top and bottom of this sand and thickness isopleths are shown on Figures
812.314-17 through 812.314-19 of the application previously submitted under Log No. 2005-
070. The average flow direction in the Lower Radnor Till Sand at the facility is toward the
southwest (Figures 812.314-27 through 821.314-30 of the application previously submitted
under Log No. 2005-070, and Figures 812.314-35 through 812.314-38 in Attachment 12 of this
application). The average hydraulic gradient in this unit was determined to be 1.07 x 10
Potentiometric contours based on five-year mean groundwater levels are provided on Figure

812.316-6 in Attachment 13 of this application.

- An organic soil unit is located beneath the liner invert between approximate Elevations 644 and
623 feet AMSL. This unit is referenced as the “Organic Soil” for the groundwater impact
assessment. This organic unit is judged to be an intra-till organic unit within the Radnor Till. It
most likely represents an inter-glacial episode or substage of the Illinoian glaciation. This unit
varies in thickness across the site from approximately 0.60 to 10.0 feet with the average
thickness being 3.42 feet below the facility based upon soil boring data (Table 812.316-1
provided in the application previously submitted under Log No. 2005-070). The elevation of
the top and bottom of this organic soil and thickness isopleths are shown on Figures 812.314-20
through 812.314-22 of the application previously submitted under Log No. 2005-070. The
average flow direction in the Organic Soil at the facility is toward the southwest (Figures

812.314-31 through 821.314-34 of the application previously submitted under Log No. 2005-
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070, and Figures 812.314.43 through 812.314.46 in Attachment 12 of this application). The
average hydraulic gradient in this unit was determined to be 5.62 x 10, Potentiometric
contours based on mean groundwater levels are provided on Figure 812.316-7 in Attachment 13

of this application.

812.316.3 CWU Conceptual Models

Due to the complex stratigraphy at this site, simplified hydrogeologic models were developed for the

Organic Soil and the Lower Radnor Till Sand groundwater impact assessments. The two conceptual

models are illustrated on Figures 812.316-6 and 812.316-7 in Attachment 13, and are summarized

below:

Lower Radnor Till Sand: This model (see Figure 812.316-6) is based on the average geologic

conditions found under the proposed landfill invert. Figure 812.316-6 (Attachment 13) shows
the interpreted mean potentiometric contours (mean of five years of data) in this unit. These

contours indicate a flow direction toward the southwest.

The landfill liner thickness is based on the requirements of 35 IAC 811 and 812 (3 feet-thick
compacted clay liner). The proposed compacted earth liner subgrade is located within the
organic silt of the Roxana Silt-Robein Member in most areas of the landfill. To improve the
landfill foundation, this organic silt, where encountered at the compacted earth liner subgrade,
will be removed to the surface of the Berry Clay. The resulting over-excavation will be
backfilled with compacted clay exhibiting a hydraulic conductivity no greater than 1 x 107
centimeters per second (cm/sec). The clay thickness above the sand unit is based on the average

thickness of this unit underneath the liner of the landfill.

In order to calculate the average thickness of the compacted clay fill layer, surface models of
the bottom of the 3-foot compacted earth liner (subgrade), top of the Berry Clay, and top of the
Lower Radnor Till Sand were created using AutoDesk Land Desktop Release 3, which is a
digital terrain model (DTM). These surfaces were then used in Land Desktop to calculate the
volume of geologic material between the compacted earth liner subgrade and top of the Berry
Clay, and the volume between the subgrade and the top of the Lower Radnor Till Sand.
Dividing the volume (cubic feet) by the appropriate area (square feet) yields an average
thickness (feet) of clay between the subgrade and top of each geologic unit. The average
thickness of the compacted clay fill was calculated to be 3.15 feet (see Attachment 13 for

calculations).
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In order to calculate the average thickness of the Berry Clay/Radnor Till above the Lower
Radnor Till Sand, the surfaces of the compacted earth liner subgrade and top of Lower Radnor
Till Sand were also modeled in a digital terrain model (DTM). The DTM software (AutoDesk
Land Desktop Release 3) was used. The Civil Design module of the DTM software was used to
calculate the volumes between the compacted earth liner subgrade and top of Lower Radnor Till
Sand. Dividing these volumes by the appropriate area provides the average thickness from the
compacted earth liner subgrade to the top of the Lower Radnor Till Sand. The average
thickness of clay from subgrade to the top of the Berry Clay is 3.15 feet. The average thickness
of clay from the subgrade to the top of the Lower Radnor Till Sand is 21.87 feet (see
Attachment 13 for calculations). In order to find the average thickness of the Berry
Clay/Radnor Till above the Lower Radnor Till Sand, subtract 3.15 feet (average thickness of
compacted clay fill) from 21.87 (average thickness of Berry Clay/Radnor Till) to get 18.72 feet.

The average thickness of the Lower Radnor Till Sand is 2.8 feet based on soil boring data (see
Table 812.316-1 of the application previously submitted under Log No. 2005-070). The
hydraulic conductivity of this unit is based upon the geometric mean of the results of in-situ
slug testing of monitoring wells screened in this unit (See Table 812.316-2 in Attachment 13 of
this application). The potentiometric surface in this unit is above the landfill invert over most of
the site except for the southern edge of the facility. Therefore, a two-dimensional model was

used for this potential pathway.

- Organic Soil - This model (see Figure 8§12.316-7 provided in Attachment 13 of this application)
is based on the hydrogeologic conditions across the entire landfill. The landfill liner thickness is
based on the requirements of 35 IAC 811 and 812 (3 feet-thick compacted clay liner). As stated
above, the proposed compacted earth liner subgrade is located within the organic silt of the
Roxana Silt-Robein Member in most areas of the landfill. To improve the landfill foundation,
the Roxana Silt-Robein Member, where encountered at the compacted earth liner subgrade, will
be removed to the surface of the Berry Clay. The resulting over-excavation will be backfilled
with compacted clay exhibiting a hydraulic conductivity no greater than 1 x 10”7 centimeters per

second (cm/sec).

For conservatism, the Organic Soil model assumed that the clay thickness above the organic soil

was the same as the clay thickness above the Lower Radnor Till Sand which is 18.72 feet.
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The average thickness of the Organic Soil is 3.42 feet based on soil boring data (see Table

812.316-1 provided with the application previously submitted under Log No. 2005-070). The

hydraulic conductivity of this unit is based upon the geometric mean of the results of in-situ

slug testing of monitoring wells screened in this unit (See Table 812.316-2 in Attachment 13 of

this application). The potentiometric surface in this unit is above the landfill invert over most of

the site except for the south western edge of the facility. Therefore, a two-dimensional model

was used for this potential pathway.

812.316.4 CWU Conversion Assumptions

Several assumptions were made in the conversion to the conceptual models. These are:

1)

2)

3)

4)

All geologic units and earthen structures are homogeneous and isotropic with respect to

all lithologic and hydrologic parameters. Most contaminant transport models are

incapable of working with the small scale changes for these parameters, seen within
many geologic materials. Sensitivity analyses performed over the observed range of

values provide an adequate examination of this variability.

All geologic units are of uniform thickness. These thicknesses are based on the average

thicknesses found at the site. Therefore, the average values used here provide a

reasonable estimate of the transport progresses at the site. Sensitivity analysis provides

a tool to appraise the effects of localized variability in these parameters,

Geologic and hydrologic parameters used are mean values for site specific data, or

mean values taken from literature research. Ranges for these values are also taken into

consideration. Again, the mean values analyzed provide a reasonable analysis of the
site conditions. Details of material properties used for the modeling are provided in
Section 812.316.7 of this application. Transport through a geologic unit with a high
variability of hydraulic conductivity, transmissivity, porosity, etc., will actually produce
an "average" movement through the geologic unit. Again, sensitivity analysis was

performed to evaluate the effect of varying the parameters.

The uppermost aquifer is of infinite lateral extent. Generally a required assumption in

mathematical models.
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5) The geomembrane liner system possesses several "holes" such that it is not a

completely impermeable barrier. A conservative assumption that provides for a

migration pathway through the liner system. Calculations were performed using very
conservative assumptions to maximize seepage through the liner (see Attachment 14

provided with this application).

6) All angles are assumed to be 90°. Providing right angle corners removes extra thickness

from the liner and other parts of the landfill, and hence adds additional conservatism to

the conceptual model.

812.316.5 CWU Transport Processes

Using the conservative design and geologic simplifications presented on Figures 812.316-6 and
812.316-7, and combining the analysis of groundwater flow information presented in Section 8§12.314 of
this application, the transport process within each layer may be analyzed with respect to migration of the
leachate constituents. Within the systems, migration of contaminants is first controlled by diffusion and
vertical advection through the liner system, compacted clay fill, and Berry Clay/Radnor Till existing
above the Lower Radnor Till Sand and Organic Soil. Once the leachate constituents move into the
upper-most aquifer (Lower Radnor Till Sand and Organic Soil), horizontal advection and dispersion will
be dominant, driven by groundwater flow. With the liner/aquitard/aquifer models as shown on Figures
812.316-6 and 812.316-7 (Attachment 13), a two-dimensional diffusion/advection model is adequate to

properly characterize the potential impact of the facility on groundwater.

812.316.6 CWU Mathematical Models

The same mathematical models that were used for the approved GIA (Log No. 2005-070) were used to
conduct the CWU GIA. A detailed description of these models were provided in Section 8§12.316.6 of
the application that was previously submitted under Log No. 2005-070.

812.316.7 CWU Model Input

Input parameters have for the most part been determined from site specific data. These parameters
include hydraulic conductivity, thickness of the units, leachate constituent concentrations, and porosity.
Parameters that are not site specific are taken from literature values for comparable materials. Tables
812.316-13 and 812.316-14 in Attachment 15 contain a list of the input parameters for the models used
in the GIA.
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The following sections describe in more detail how each parameter was selected. Given are the input

parameters that are assumed to stay constant and a justification for each.

A. Source Concentration

A surrogate leachate constituent concentration of 1 milligram per liter (mg/1) is assumed in the

models.

B. Layer Thickness

The modeled stratigraphy and layer thickness are based upon the average site geologic
conditions and are detailed in Section 812.316.3. The average clay thickness above the Organic
Soil was conservatively assumed to be the thickness of the clay above the Lower Radnor Till

Sand.

C. Distribution Coefficient

Adsorption is not simulated and adsorption coefficients are set equal to O for all layers. This is
highly conservative given most leachate constituents will be subject to some measure of

attenuation within the liner and the underlying clay units.

D. Bulk Density

MIGRATE only uses bulk density when there is retardation. A review of the governing
equation for the model shows that if K = 0.0, then that section of the equation equals zero.
Because adsorption is not simulated, density values have no bearing on the predicted
concentrations for this study. The MIGRATE model default value of 1.9 grams per cubic

centimeter (g/cm’) was used for each layer.

E. Effective Porosity

An important aquifer characteristic of geologic environments used in time and travel
calculations, is effective porosity. Fetter (1980) defines effective porosity as "the amount of
interconnected pore space through which fluids can pass, expressed as a percent of bulk
volume." The relative value of effective porosity (n.) is very important since it is used to
calculate seepage velocity of a given geologic unit. Effective porosity is very difficult to
measure; however, total porosity is commonly determined using laboratory test data. In all
cases effective porosity is less than total porosity. Therefore, although literature values for

effective porosity are available, total porosity values based on site-specific laboratory test data
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were used in the clay units. Site specific porosity data are summarized on Table 812.314-2 of

the application previously submitted under Log No. 2005-070.

The compacted earth liner porosity is based on many tests conducted on the Clinton Landfill
No. 2 Initial Fill Area compacted clay liner. Clays of the Tiskilwa Formation and Berry Clay
Member were used for the compacted earth liner at Clinton Landfill No. 2 Initial Fill Area. The
test results reveal a mean porosity of 0.288 (See Appendix 812.316-B of the application
previously submitted under Log No. 2005-070). The proposed facility will use the clay of these
units to construct the Clinton Landfill No. 3 compacted clay liner. The mean porosity of 0.288
is used for the model input for the compacted earth liner and the compacted clay fill in the

models.

The mean value of the total porosity test results for samples from the Berry/Radnor Till below
the compacted clay fill is 0.286 beneath the Clinton Landfill No. 3 liner invert elevation (see
Table 812.314-2 in Section 812.314 of the application previously submitted under Log No.
2005-070). The mean porosity of 0.286 is used for the model input for the Berry/Radnor Till.

Freeze and Cherry (1979) reported typical total porosity values for sand ranging from 0.25 to
'0.50. However, a conservative value of 0.05 was chosen to be used for the baseline model for
the Lower Radnor Till Sand. This value was also used in the baseline models for the MSW site
(submitted under Log No. 2005-070) as requested by the Agency. Using a value well below the
range is a highly conservative assumption given that using a lower porosity results in higher

concentrations, as demonstrated by model sensitivity analysis.

US EPA (1990) reported typical effective porosity values for silt to range from 0.34 to 0.61.
However, a conservative value of 0.05 was chosen to be used for the baseline model for the
Lower Radnor Till Sand. This value was also used in the baseline models for the MSW site
(submitted under Log No. 2005-070) as requested by the Agency. Using a value well below the
range is a highly conservative assumption given that using a lower porosity results in higher

concentrations, as demonstrated by model sensitivity analysis.

F. Hydraulic Conductivity

The hydraulic conductivity values for each of the layers at the Clinton Landfill No. 3 have been
measured by both laboratory testing and in-situ testing (slug testing) as detailed in Section

812.314 (submitted under Log No. 2005-070). A summary of all hydraulic conductivity test
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data for in-situ geologic materials at this site is provided in Table 812.316-2 in Attachment 13
of this application and Table 812.314-2 (in Section 812.314 of the application previously
submitted under Log No. 2005-070).

The hydraulic conductivity of the 3-foot compacted earth liner in the Clinton Landfill No. 3 is
assumed to have a value of 1 x 10”7 cm/sec since this is the minimum regulatory value for
acceptance. A review of the construction quality assurance laboratory data obtained during
several phases of liner construction at the Clinton Landfill No. 2 shows values in the 10® and
10® cm/sec range. Therefore, using a value of 1 x 10”7 cm/sec is considered to be a conservative

value.

The hydraulic conductivity of the insitu clay (Berry Clay and Radnor Till) below the liner is
assumed to be 1 x 107 cm/sec although laboratory data from this unit shows values in the 107

and 10® cm/sec range.

The hydraulic conductivities for the Lower Radnor Till Sand and the Organic Soil migration
pathways were determined by insitu slug testing. The geometric mean of the slug testing data
was used for each unit. The geometric mean of the hydraulic conductivities values was used
because it is commonly accepted that multiple conductivity measurements in the same
formation tend to show a log-normal distribution and that the geometric mean is appropriate to
use this type of data distribution. For the Lower Radnor Till Sand, a geometric mean value of
221 x 10™ em/sec (69.69 m/a) was used. For the Organic Soil, a geometric mean value of 2.6 x

10~ cm/sec (8.19 m/a) was used (see Table 812.316-2 in Attachment 13 of this application).
G. Gradient

Site gradient calculations were based on a statistical evaluation of the groundwater elevations at
the site. For the Lower Radnor Till Sand and Organic Soil, the elevation of the top of
piezometric surface for each well was calculated from each water level measurement made
during 2003 through 2007 resulting in 20 quarters of data (see Table 812.314-7 in Attachment
12 of this application).

For the Lower Radnor Till Sand, the mean values of the 20 quarters of water level
measurements were utilized. The gradient in this unit was calculated by taking the difference in
the mean groundwater elevation from well EX-15 to well EX-7 and dividing it by the distance

between these wells (3,753.69 feet). This resulted in a gradient of 1.07 x 10,
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For the Organic Soil, the mean values of 20 quarters of water level measurements were utilized.
The gradient in this unit was calculated by taking the difference in the mean groundwater
elevation from well EX-24 to well EX-20 and dividing it by the distance between these wells
(2765.50 feet). This resulted in a gradient of 5.62 x 10~

H. Darcy Flux and Darcy Velocity

The vertical leachate Darcy Velocity (or Darcy Flux) through the composite liner was
calculated using equations provided in the HELP Model (calculations are provided in
Attachment 14 of this application). These calculations, indicate a vertical Darcy Flux of 1.42 x
107 meters per year (m/A) through the corﬂposite liner. However, a conservative value of 1.42

x 10 m/A was used for the baseline models.

The horizontal Darcy Velocity in the sand units were based on the statistical potentiometric

surface gradient calculations as explained above.

The Lower Radnor Till Sand beneath Clinton Landfill No. 3 with a mean hydraulic conductivity
of 2.21 x 10 cm/sec (69.69 m/A) and a horizontal gradient of 1.07 x 107 gives a Darcy
Velocity of 0.746 m/A. This value was used in the model for this unit.

The Organic Soil beneath the Clinton Landfill No. 3 with a mean hydraulic conductivity of 2.6
x 10 cm/sec (8.2 m/A) and a horizontal gradient of 5.62 x 107, #¥** a Darcy Velocity of 0.046

m/A. This value was used in the model for this unit.

I. Diffusion Coefficient

Several studies have been published to determine the coefficient of hydrodynamic dispersion.
The diffusion of chemical constituents within the upper-most aquifer materials (i.e., silt and
sand) at the site required a study that was performed in porous media. Freeze and Cherry
(1979) explains that diffusion coefficients of a non-reactive species for coarse-grained
unconsolidated materials can be somewhat higher than 1 x 10"'° square meters per second
(m?/s) but are less than the coefficients for chemical species in water (2 x 10 m%/s). Therefore,
for conservatism, a value of 1 x 10°m?s or 0.0315 square meters per year (m*/A) was chosen.
Using a value lower than the diffusion coefficient for water provides conservatism to the model,

as demonstrated by sensitivity analysis.
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The diffusion of chemical constituents within the clay liner and clay strata at the site required a
study that evaluated low-permeability materials. Freeze and Cherry (1979) looked at one-
dimensional diffusion of a non-reactive species in clayey geologic materials. This study
indicated diffusion coefficients ranging from 1 x 107° to 1 x 10" m%s. An approximate
average of 5 x 107'° m%s or 0.0158 m/A was chosen for the model. This value was also

suggested by the IEPA's Groundwater Assistance Unit.

J. Dispersivity

A value for dispersivity (needed for the calculation of mechanical dispersion) was calculated
based upon a study conducted by Xu and Eckstein (1995). This method is approved by the
Agency. The Xu and Eckstein equation is:

ay = 0.83[logy (L))"
where:

o, = Longitudinal dispersivity

L, = Length (meters).

The value for transverse dispersivity was calculated by multiplying the longitudinal value by 20

percent. The result is:
Transverse dispersivity = Longitudinal dispersivity x 20 percent.

In the Lower Radnor Till Sand, the flow length (measured from the center of the CWU to the
edge of the zone of attenuation) is 765.89 feet (233.44 meters) as shown on Figure 812.316-6 in
Attachment 13 of this application. Using the above formulas, the longitudinal dispersivity and

transverse dispersivity are estimated to be:

0.83[logyo (233.44))**"*= 6.65 meters

Il

oL

Il

o 0.20 x 6.65 meters = 1.33 meters

In the Organic Soil, the flow length (measured from the center of the CWU to the edge of the
zone of attenuation) is 578.09 feet (176.20 meters) as shown on Figure 812.316-7 in Attachment

PDC Technical Services, Inc.
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13 of this application. Using the above formulas, the longitudinal dispersivity and transverse

dispersivity are estimated to be:

i

ar = 0.83[logy (176.20)]**"=5.85 meters

il

or 0.20 x 5.85 meters = 1.17 meters

K. Dispersion Coefficients

Hydrodynamic dispersion (Dy) occurs as a result of mechanical mixing and molecular diffusion.

The coefficient of hydrodynamic dispersion can be expressed in terms of two components:
Dy=a V + D*

where:
o = dispersivity (o for longitudinal and o 1 for transverse)

V' = average linear velocity

g

D*= coefficient of molecular diffusion.

Freeze and Cherry (1979) state that at low velocities, diffusion is the important contributor to
the dispersion and therefore the coefficient of hydrodynamic dispersion equals the diffusion
coefficient (Dy = D*). The clay and liner materials both exhibit very low velocities and
therefore were assigned a dispersion coefficient equal to the diffusion coefficient used for the

clay materials (0.0158 m%/A).

Within the Lower Radnor Till Sand, advection is the dominant transport process and is

controlled by the hydrodynamic coefficient Dy. The vertical and horizontal dispersion

coefficients are estimated as:

Horizontal Dispersion Coefficient

Dy = o,V + D*

Il

m m* m?
6.65 meters x (0.746 — /0.05) +0.0315 — = 99.25 —
A A A

I

Dy

Sogigest”
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Vertical Dispersion Coefficient

DHZQLI—/-‘*‘D*

2

2
Dy = 1.33 meters x (0.746 %f— /0.05) + 0.0315 TZ = 19.88 %

Within the Organic Soil, advection is the dominant transport process and is controlled by the
hydrodynamic coefficient Dy. The vertical and horizontal dispersion coefficients are estimated

as:

Horizontal Dispersion Coefficient

DH=GLV+D*

m m? m*
Dy =5.85 meters x (0.046 Z /0.05) +0.0315 v =541—

Vertical Dispersion Coefficient

DH (XL?"'D*

Il

2 2

Dy = 1.17 meters x (0.046 —’;} /0.05) + 0.0315 i"A— =111

L. Lateral Distances

Five lateral distances were specified in the Lower Radnor Till Sand and Organic Soil models. The
distances selected are: 1) at the waste boundary, 2) 25 feet from the waste boundary, 3) 50 feet from the
waste boundary, 4) 75 feet from the waste boundary, and 5) at the edge of the zone of attenuation (100

feet from the waste boundary).

M. Integration

MIGRATE uses a LaPlace transform to find the solution to the advective-dispersion equation. The
numerical inversion of the LaPlace transform depends on the Talbot parameters. The model provides
default values for the three parameters or they can be selected by the user. The numerical inversion in
MIGRATE depends on Talbot Integration Parameters and Gauss Integration Parameters. The default

values of these parameters will generally produce satisfactory results. Occasionally a solution will need
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more than the default integration parameters if negative values are given or if concentrations appear at
the surface outside the landfill. According to the authors (Booker and Rowe), these negative values may
be merely a poor numerical approximation of zero concentrations or flux and can be eliminated by
increasing the integration parameters. However, using very high integration parameters usually increase
the computational time without significantly improving the solution. For the models used in the GIA,

the default parameters were used.

812.316.8 CWU Contaminant Transport Results

The maximum surrogate concentration at the downgradient edge of the zone of attenuation at the end of
the 134-year assessment period predicted by the Lower Radnor Till Sand baseline model is 1.345 x 107,
The maximum surrogate concentration at the downgradient edge of the zone of attenuation at the end of
the 134-year assessment period predicted by the Organic Soil baseline model is 5.655 x 107. These
concentrations were used as prediction factors (PF) to calculate the predicted leachate constituent
concentration (LCC) in groundwater at the zone of attenuation at the end of the 134-year assessment
period for all expected leachate constituents. The baseline input and output files along with a computer
compact disk (CD) are provided in Attachment 16 of this application. Model sensitivity analyses are
summarized in Tables 812.316-15 (Lower Radnor Till Sand), and Table 812.316-16 (Organic Soil)

contained in Attachment 16 of this application.

The predicted concentrations were compared against actual leachate concentrations from facilities that
accept the primary types of waste that is expected to be received at the CWU. These are the poly-
chlorinated bi-phenyl (PCB) wastes and manufactured gas plant (MGP) wastes at concentrations above

those listed at 35 Ill. Adm. Code Part 721.124.

Leachate data from two USEPA-permitted Chemical Waste Landfills that accept PCB waste were
acquired via the Freedom of Information Act (FOIA). These two facilities, Wayne Disposal, Inc. (WDI)
located in Michigan (USEPA Region 5) and Clean Harbors Grassy Mountain Facility located in Utah
(USEPA Region 8) are also permitted as RCRA Subtitle C landfills. The leachate data from the
facilities were reviewed and summarized. The WDI facility leachate data (monthly data from 2005 to
2007) indicated that PCBs were detected in only 7 of 231 samples analyzed for PCBs. The highest
concentration of PCBs detected was 5.6 parts per billion (ppb). The Grassy Mountain facility leachate
data (semi-annual from 2001 to 2007) indicated that PCBs were detected in only 2 of 1,575 samples
analyzed for PCBs. The highest concentration of PCBs detected at this facility was 1.48 ppb. CLI notes

that both of these facilities are allowed to dispose PCB wastes exhibiting concentrations greater than
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500 ppm. However, CLI has agreed to not accept PCB wastes at concentrations greater than 500 ppm.
Considering this limitation, and the leachate data from the WDI and Grassy Mountain facilities, a
conservative concentration for PCBs of 100 ppb was used to evaluate the GIA. Attachment 17 contains
a computer compact disk (CD) with the laboratory data from these two facilities along with a summary

of the results.

Information on leachate data for facilities that accept MGP waste was difficult to locate. However,
Peoria Disposal Company’s RCRA Subtitle C facility (PDC #1) located in Peoria, Illinois is permitted
to accept MGP waste of concentrations above those listed at 35 Ill. Adm. Code Part 721.124 and has
done so since December of 2001. PDC has accepted approximately 125,440 tons of MGP waste since
December of 2001. As a result, leachate data from Peoria Disposal Company’s Cell C4 (the only landfill
cell in which MGP waste has been disposed) was evaluated for this study. Maximum leachate values
were taken from annual leachate data from years 2002 through 2007. Benzene, ethlybenzene, toluene,
xylenes (total), and poly-nuclear aromatics (PNAs) are widely recognized as the constituents of concern
for MGP wastes. The maximum concentrations of these constituents that were detected in leachate
samples collected from PDC #1 cell C4 during the years 2002 through 2007 are provided in Tables
812.316-17 and 812.316-18 in Attachment 17. As seen on Tables 812.316-17 and Tables 812.316-18,
to be conservative, we multiplied the maximum detected leachate concentrations by at least a factor of

ten to derive the leachate concentrations that were used to evaluate the GIA.

The baseline models predict that the concentration of all leachate constituents in the Lower Radnor Till
Sand and the Organic Soil will be less than their respective MDL at the downgradient edge of the zone
of attenuation 100 years after closure of Clinton Landfill No. 3 CWU. Tables 812.316-17 and 812.316-
18 in Attachment 17 list source concentrations, AGQS values, and predicted concentrations for all
leachate constituents for the Lower Radnor Till Sand and the Organic Soil, respectively. The AGQS
for the parameters of concern shown on Tables 812.316-17 and 812.316-18 were set equal to the typical

MDL for each parameter of concern in groundwater.

Plots of the baseline results for concentration versus time and concentration versus distance are provided
in Attachment 18 of this application. The plots show an overall reasonable distribution at depths in the
Lower Radnor Till Sand and Organic Soil. However, negative concentrations were found at various
lateral distances within the liner and till in these models which are caused by the integration inherent in

the program. The error due to integration decreases with depth and time, and the MIGRATE output
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shows a reasonable concentration distribution in the uppermost aquifers (migration pathways) at all

lateral distances. The migration pathways were the only layers shown on the plots.

812.316.9 CWU Model Sensitivity Analysis

Model sensitivity analyses were performed on the model input parameters. The input parameters from
the hydrogeologic investigation were increased and decreased using values which usually exceed the
maximum reasonably expected variation of geologic properties at the site. The sensitivity analyses
model output was obtained for 100 years after closure at the zone of attenuation. The model sensitivity
analyses are summarized in Tables 812.316-15 (Lower Radnor Till Sand), and Table 812.316-16
(Organic Soil) contained in Attachment 16 of this application. A computer compact disk (CD) with the

sensitivity analysis input and output files are also provided in Attachment 16 of this application.

812.316.10 CWU Maximum Allowable Predicted Concentrations

Maximum allowable predicted concentrations (MAPCs) are projected concentrations of leachate
constituents in the uppermost aquifer that, when exceeded within the zone of attenuation, indicate
potential for exceedance of a groundwater quality standard at the limit of the zone of attenuation. To be
conservative, it is proposed that the site AGQS values be used as MAPC values for all new monitoring
wells. AGQS values for the site are listed in Attachment 1 of the facility’s permit (Permit No. 2005-
070-LF).

812.316.11 Conclusions

A discussion of the model input data should be made to address the impact of the unit on the
surrounding groundwater. For the most part, input parameters such as Darcy Flux, coefficient of
chemical diffusion, dispersivity, coefficient of hydrodynamic dispersion, liner leakage, and layer
thickness have been selected in such a way as to maximize the computed solute transport over time.
Values for hydraulic conductivity were based on a relatively large sampling of site specific data.
Therefore, these assessments are a conservative representation of the expected impact of the unit on the

groundwater at the site.

A final analysis has been made to review the model assumptions, and determine if any conflict with the
conceptual model and the model assumptions exists. The first assumption states that contaminate
transport is governed by the two-dimensional and one-dimensional advection/dispersion equation within
a porous medium. The general solute transportation equation is not violated by any of the simplifying

assumptions made in the conceptual model. The second assumption states that sorption-desorption of a
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non-conservative species of contaminant is linearly controlled. Since no retardation was applied, there

was no sorption of contaminant species. Therefore, one may say that this assumption is true.

The third assumption states that transport through multiple layers with variable properties may be used.
One of the requirements of the conceptual model states that multiple "environments" will be
encountered; therefore a primary requirement of the model is this multi-layer ability. Finally, it is
assumed that the Darcy Flux/Darcy Velocity does not vary with position within any layer of the deposit.
The conceptual model uses average Darcy Flux/Darcy Velocity within each unit. Contaminant transport
through a geologic material with a high variability of hydrogeologic parameters will actually produce an
"average" movement through the layer. Therefore, this assumption was not violated in the conceptual

models.

Groundwater impact assessments were performed for the proposed Clinton Landfill No. 3 CWU facility.
The impact assessments reviewed the site geology and hydrogeology to produce conservative
conceptual models for the site. These conceptual models were then analyzed to determine what type of
contaminant transport model would best represent the site. The model selected for the facility is a two-
dimensional contaminant transport model MIGRATE produced by Rowe and Booker. This model
provided the best solution to the multi-layered diffusion and advection dominated environments at the

facility.

On the basis of the modeling, CLI concludes that leachate constituent concentrations of all expected
leachate constituents will be less than the final AGQSs throughout the operating life and 100-years past
landfill closure, pursuant to 35 Ill. Adm. Code Parts 811.317 and 811.320.

SECTION 812.317 -GROUNDWATER MONITORING PROGRAM

The approved permit application previously submitted under Log No. 2005-070 provided
documentation that the groundwater monitoring program will meet the requirements of 35 Ill. Adm.
Code Part 811.317. The following sections describe the additional well-spacing modeling that was
conducted to establish appropriate groundwater monitoring well locations to adequately monitor
groundwater downgradient of the CWU. Also included in the application are proposed revisions to the
Detection Monitoring Program consistent with the recently amended regulations at 35 Ill. Adm. Code

811.318 and 811.319.
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The approved permit application previously submitted under Log No. 2005-070 included the locations
of monitoring wells for the MSW Unit. The locations of the MSW monitoring wells are not being
revised; however, temporary monitoring wells which were formerly located within the footprint of the
currently proposed CWU have been eliminated. In addition, no changes are proposed to the remaining
sections in the approved permit application previously submitted under Log No. 2005-070 describing
monitoring well construction and design, well development and hydraulic conductivity testing, sample
collection and analysis, confirmation of a monitored increase, assessment monitoring, assessment of

potential groundwater impact, remedial actions, and groundwater quality standards.
812.317.1 Location of Monitoring Points

A groundwater monitoring system will be installed to detect any contaminant plume which exceeds the
groundwater quality standards prior to the plume reaching the edge of the zone of attenuation. To
address spacing of the monitoring wells at the CWU facility for the purposes of a proposed groundwater
monitoring system, a computer-aided contaminant transport model was utilized. Presented herein is a
discussion of the contaminant transport model, data input, sensitivity analysis of the computer model,
and the resulting well spacing for the CWU. It should be noted that the well spacing model was only
ran for the Lower Radnor Till Sand and the Organic Soil. The Upper Radnor Till Sand was not ran
since only a very small portion of the sand is present in the extreme southeast corner of the proposed
CWU. Because of its limited lateral extent and its proximity to the landfill floor, this unit will be
removed from beneath the landfill floor perimeter as shown on Drawing Nos. P-EX1 and P-EX2
(submitted previously under Log No. 2005-070). The lateral extent of this sand, the elevation of the top
and bottom, and the thickness is shown on Figures 812-314-13 through 812.314-16 of the previously
approved application submitted under Log No. 2005-070.

A. Model Assumptions

The modeling procedures used to assess well spacing are the same as those described for the
groundwater impact assessment (Section 812.316), except that liner failures are assumed in the well

spacing model.

To simulate a liner failure, a one-foot square breach in the floor liner was assumed near the
downgradient edge of the landfill CWU. The location of the breach was determined by first finding the
groundwater flow length beneath the CWU invert in each zone (Lower Radnor Till Sands and Organic

Soil). Each invert flow length was then multiplied by 0.05, or, in essence, calculating 5% of the invert
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ATTACHMENT 11: Table 812.314-1 Summary of Slug Test Results (updated) and Slug
Test Data



TABLE 812.314-1

SUMMARY OF SLUG TEST RESULTS
Clinton Landfill No. 3

Hvorslev Method
Well Geologic Hydraulic Conductivity (K), cm/sec. Geometric
No. Unit Falling Head (K | Rising Head (K;) Mean K (cmi/sec.)
EX-22S Upper Radnor Till Sand 9.39E-05 1.36E-04 1.13E-04
EX-238 Upper Radnor Till Sand 1.13E-05 7.94E-06 9.47E-06
EX-21S Upper Radnor Till Sand 1.50E-04 1.73E-04 1.61E-04
Geometric Mean, all wells: 5.57E-05
Hvorslev Method B
Well Geologic Hydraulic Conductivity (K), cm/sec. |~ Geometric
No. Unit Falling Head (K | Rising Head (K,) Mean K (cm/sec.)
EX-12S Lower Radnor Till Sand 3.22E-04 2.70E-04 2.95E-04
EX-4 Lower Radnor Till Sand 3.12E-05 3.22E-05 3.17E-05
EX-5 Lower Radnor Till Sand 1.49E-03 1.10E-03 1.28E-03
EX-6 Lower Radnor Till Sand 4.66E-03 4.00E-03 4.32E-03
EX-8S Lower Radnor Till Sand 9.93E-04 8.63E-04 9.26E-04
EX-21 Lower Radnor Till Sand 5.23E-04 4.76E-04 4 .99E-04
G1OM Lower Radnor Till Sand 1.01E-05 1.03E-05 1.02E-05
Gl IM Lower Radnor Till Sand 2.98E-05 1.87E-05 2.36E-05
Geometric Mean, all wells: 2.21E-04
Hvorslev Method
Well Geologic Hydraulic Conductivity (K), cm/sec. Geometric
No. Unit Falling Head (Kp) | Rising Head (K,) Mean K (cm/sec.)
EX-12D Organic Soil 5.97E-05 7.75E-05 6.80E-05
EX-13 Organic Soil 6.77E-06 4.23E-06 5.35E-06
EX-14 Organic Soil 1.14E-05 6.88E-06 8.86E-06
EX-17 Organic Soil 2.76E-05 1.81E-05 2.24E-05
EX-20 Organic Soil 8.68E-05 8.59E-05 8.63E-05
EX-22D Organic Soil 1.07E-04 8.09E-05 9.30E-05
EX-23D Organic Soil 2.64E-03 2.69E-03 2.66E-03
EX-24 Organic Soil 3.79E-05 4.94E-05 4.33E-05
G08D Organic Soil 3.55E-05 4.49E-05 3.99E-05
G09D Organic Soil 7.44E-07 4.37E-07 5.70E-07
G10D Organic Soil 5.62E-06 2.38E-06 3.66E-06
GI11D Organic Soil 1.84E-05 1.58E-05 1.71E-05
Geometric Mean, all wells: 2.60E-05

Note: cm/sec. = centimeters per second

T:\Projects\91-118 CLINPermit Applications\CL #3 Chemical Waste Unit IEPA App\Groundwater\CLI#3 Well Hydraulic Conductivity by
unit.xls
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G10M FALLING HEAD 10-4-07

Data Set: T:\..\G10M fh 10-4-07.aqt
Date: 12/03/07

Time: 09:02:50

PROJECT INFORMATION

Company: PDC Technical Services, Inc.

Client: Clinton Landfill #3
Project. 91-0118.10
Location: Clinton, IL
Test Well: G10M

Test Date: 10-4-07

Saturated Thickness: 7.5 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2.118 ft
Total Well Penetration Depth: 8.5 ft
Casing Radius: 0.08333 ft

WELL DATA (G10M)

Static Water Column Height: 27.27 ft

Screen Length: 9.68 ft
Wellbore Radius: 0.3333 ft
Gravel Pack Porosity: 0.3

Aquifer Model: Confined
K =1.009E-5 cm/sec

SOLUTION
Solution Method: Hvorslev
y0 =117 ft




AQTESOLYV for Windows G10M Falling Head 10-4-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CL| #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: G10M Falling Head 10-4-07

Date: 12/03/07

Time: 09:02:54

PROJECT INFORMATION

Comparg:_ PDC Technical Services, Inc.
Client: Clinton Landfill #3

Project. 91-0118.10

Location: Clinton, IL

Test Date: 10-4-07

Test Well: G10M

AQUIFER DATA

Saturated Thickness: 7.5 ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G10M

X Location: 0. ft
Y Location: 0. ft

Initial Displacement: 2.118 ft

Static Water Column Hei%ht: 27.27 ft

Casing Radius: 0.08333

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.68 ft

Total Well Penetration Depth: 8.5 ft

Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
Gravel Pack Porosity: 0.3

No. of Observations: 152

Observation Data

Time (sec Displacement (ft) Time gsec) Displacement (ft)
. 0.917

0.7 2.136 991.9 0.897
1.5 1.276 1051.5 0.878
2.3 1.63 1114.7 0.856
3.1 1.826 1181.6 0.837
4. 1.865 1252.5 0.815
4.9 1.833 1327.6 0.794
5.9 1.797 1407 .1 0.774
7. 1.769 1491.4 0.753
8.1 1.749 1580.7 0.732
9.3 1.739 1675.2 0.709
10.5 1.733 1775.3 0.687
11.9 1.733 1881.4 0.666
13.3 1.726 1993.8 0.641
14.8 1.719 2112.8 0.62
16.3 1.712 2238.9 0.595
17.9 1.705 2372.5 0.575
19.6 1.694 2514, 0.552
21.4 1.689 2663.9 0.529
23.3 1.682 2822.7 0.506
25.4 1.675 2990.9 0.484
27.6 1.666 3169. 0.461
29.9 1.658 3357.7 0.438
32.4 1.65 3557.6 0.418
35. 1.641 3769.3 0.395

12/03/07 1 09:02:54



AQTESOLYV for Windows G10M Falling Head 10-4-07

Time (sec) Displacement (ft) Time gsec) Displaoc%r%ent (ft)

40.7 1.628 4231.2 0.354
43.8 1.614 4482.8 0.333
471 1.604 4749.4 0.315
50.6 1.593 5031.8 0.297
54.3 1.58 5330.9 0.279
58.2 1.57 5647.7 0.258
62.4 1.561 5983.3 0.242
66.8 1.55 6338.8 0.228
71.5 1.54 6715.3 0.212
76.5 1.529 7114.2 -0.199
81.8 1.515 7536.7 0.185
87.4 1.504 7984.2 0.173
93.3 1.493 8458.2 0.162
99.6 1.479 8960.3 0.151
106.2 1.467 9492.2 0.142
113.2 1.452 1.006E+4 0.134
120.7 1.44 1.065E+4 0.125
128.6 1.426 1.125E+4 0.117
137. 1.413 1.185E+4 0.11

145.9 1.401 1.245E+4 0.103
155.3 1.387 1.305E+4 0.101
165.3 1.373 1.365E+4 0.096
175.9 1.358 1.425E+4 0.093
187.1 1.344 1.485E+4 0.089
199 1.333 1.545E+4 0.087
211.6 1.317 1.605E+4 0.084
224.9 1.303 1.665E+4 0.08
239 1.287 1.725E+4 0.078
253.9 1.275 1.785E+4 0.077
269.7 1.259 1.845E+4 0.075
286.5 1.246 1.905E+4 0.071
304.3 1.235 1.965E+4 0.069
323.1 1.218 2.025E+4 0.068
343. 1.2 2.085E+4 0.066
364.1 1.187 2.145E+4 0.064
386.5 1.17 2.205E+4 0.062
410.2 1.154 2.265E+4 0.061
435.3 1.138 2.325E+4 0.059
461.9 1.12 2.385E+4 0.057
490.1 1.109 2.445E+4 0.057
520. 1.089 2.505E+4 0.055
5561.6 1.084 2.565E+4 0.053
585.1 1.059 2.625E+4 0.052
620.6 1.043 2.685E+4 0.052
658.2 1.025 2.745E+4 0.052
698. 1.008 2.805E+4 0.05
740.2 0.99 2.865E+4 0.05
784.9 0.972 2.925E+4 0.05
832.3 0.954 2.985E+4 0.048
882.5 0.935 3.045E+4 0.046

SOLUTION

Aquifer Model: Confined
Solution Method: Hvorslev
Shape Factor: 3.37

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.009E-5 cm/sec

12/03/07 2 09:02:54
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G10M Falling Head 10-4-07
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G10M RISING HEAD 10-5-07
Data Set: T:\..\G10M rh 10-5-07.aqt
Date: 12/03/07 Time: 09:27:01
PROJECT INFORMATION
Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: G10M
Test Date: 10-5-07
AQUIFER DATA
Saturated Thickness: 7.5 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (G10M)
Initial Displacement: 2.11 ft Static Water Column Height: 27.27 ft
Total Well Penetration Depth: 8.5 ft Screen Length: 9.68 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =1.028E-5 cm/sec y0 =1.214 ft




AQTESOLYV for Windows G10M Rising Head 10-5-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CLI| #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: G10M Rising Head 10-5-07

Date: 12/03/07

Time: 09:27:06

PROJECT INFORMATION

Company:. PDC Technical Services, Inc.
Client; Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 10-5-07

Test Well: G10M

AQUIFER DATA

Saturated Thickness: 7.5 ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G10M

X Location: 0. ft
Y Location: 0. ft

Initial Displacement: 2.11 ft

Static Water Column Height: 27.27 ft

Casing Radius: 0.08333

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.68 ft

Total Well Penetration Depth: 8.5 ft

Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
Gravel Pack Porosity: 0.3

No. of Observations: 145
Observation Data

Time (sec) Displacement (ff) Tlmegsec) Displacement (ft
2.11 1.172 )

04 1.686 494.9 1.156
0.9 2.051 524.8 1.14
1.3 1.789 556.4 1.124
1.8 1.892 589.9 1.106
24 1.932 625.4 1.089
2.9 1.794 663. 1.071
3.5 1.906 702.8 1.083
4.2 1.894 745. 1.035
4.8 1.841 789.7 1.019
5.5 1.839 837.1 1.

6.3 1.849 887.3 0.982
7.1 1.851 940.4 0.962
7.9 1.848 996.7 0.944
8.8 1.84 1056.3 0.923
9.7 1.837 1119.5 0.903
10.7 1.83 1186.4 0.882
11.8 1.824 1257.3 0.861
12.9 1.821 1332.4 0.839
14.1 1.815 1411.9 0.822
15.3 1.81 1496.2 0.798
16.7 1.803 1585.5 0.774
18.1 1.798 1680. 0.752
19.6 1.79 1780.1 0.729
21.1 1.785 1886.2 0.706

12/03/07 1 09:27:06



AQTESOLYV for Windows

G10M Rising Head 10-5-07

Time (sec) Displacement (ft) Time gsec) cement (ft)
) 1778 . 0.683

24 .4 1.771 2117.6 = 0.657
26.2 1.764 2243.7 0.634
28.1 1.757 233
30.2 1.748 2518.8 0.587
324 1.741 2668.7 0.565
347 1.732 2827.5 0.538
37.2 1.724 2995.7 0.514
39.8 1.716 3173.8 0.487
426 1.707 3362.5 0.465
45.5 1.696 3562.4 -0.442
48.6 1.689 3774.1 0.419
51.9 1.68 3998.4 0.398
55.4 1.669 4236. 0.374
59.1 1.659 4487.6 0.352
63. 1.648 47542 .
67.2 1.637 5036.6 0.309
71.6 1.625 5335.7 0.287
76.3 1.614 5652.5 0.268
81.3 1.602 5988.1 0.253
86.6 1.589 6343.6 0.232
92.2 1.576 6720.1 0.218
98.1 1.562 7119. 0.202
104.4 1.55 7541.5 0.186
111. 1.535 79889. 0.171
118. 1.523 8463. 0.161
125.5 1.511 8965.1 0.147
133.4 1.491 9497. 0.134
141.8 1.48 1.006E+4 0.123
150.7 1.468 1.066E+4 0.113
160.1 1.455 1.126E+4 0.104
170.1 1.441 1.186E+4 0.097
180.7 1.425 1.246E+4 0.09
191.9 1.409 1.306E+4 0.084
203.8 1.395 1.366E+4 0.079
216.4 1.381 1.426E+4 0.074
229.7 1.365 1.486E+4 0.072
243.8 1.35 1.546E+4 0.066
258.7 1.334 1.606E+4 0.063
274.5 1.318 1.666E+4 0.061
291. 1.3 1.726E+4 0.058
309.1 1.284 1.786E+4 0.056
327.9 1.268 1.846E+4 0.054
347.8 1.254 1.906E+4 0.052
368.9 1.236 1.966E+4 0.049
391.3 1.222 2.026E+4 0.049
415. 1.208 2.086E+4 0.047
440.1 1.187

SOLUTION

Aquifer Model: Confined

Solution Method: Hvorslev

Shape Factor: 3.37

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K . - cm/sec
y0 1.214 ft
12/03/07 09:27:06
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Time (sec)
G11M FALLING HEAD 10-12-07
Data Set: T:\..\G11M fh 10-12-07.aqt
Date: 12/03/07 Time: 09:01:06
PROJECT INFORMATION
Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: G11M
Test Date: 10-12-07
AQUIFER DATA
Saturated Thickness: 2. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (G11M)
Initial Displacement: 1.931 ft Static Water Column Height: 27.06 ft
Total Well Penetration Depth: 8.26 ft Screen Length: 9.67 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =2.978E-5 cm/sec yO = 1.055 ft

g



AQTESOLYV for Windows G11M Falling Head 10-12-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CLI #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: G11M Falling Head 10-12-07

Date: 12/03/07

lime: 09:01:11

PROJECT INFORMATION

Cqmparg:_ PDC Technical Services, Inc.
Client: Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 10-12-07

Test Well: G11M

AQUIFER DATA

Saturated Thickness: 2. ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G11M

X Location: 0. ft
Y Location: O. ft

Initial Displacement: 1.931 ft

Static Water Column Height: 27.06 ft

Casing Radius: 0.08333

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.67 ft

Total Well Penetration Depth: 8.26 ft

Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
Gravel Pack Porosity: 0.3

No. of Observations: 127

Observation Data

Time (sec) Displacement (ft) Time gsec) Displacement (ft)
. 1.928 1.074

0.3 0.781 2311 1.057
0.7 0.92 245.2 1.037

1. 1.931 260.1 1.017
1.4 2.127 275.9 0.998
1.8 1.44 202.7 0.977
2.3 1.287 310.5 0.957
2.7 1.748 329.3 0.937
3.2 1.703 349.2 0.916
3.8 1.436 370.3 0.895
4.3 1.602 392.7 0.872
4.9 1.613 416.4 0.848
5.6 1.505 441.5 0.825
6.2 1.588 468.1 0.802
6.9 1.535 496.3 0.777
7.7 1.547 526.2 0.752
8.5 1.537 557.8 0.727
9.3 1.531 591.3 0.702
10.2 1.522 626.8 0.677
11.1 1.521 664.4 0.653
12.1 1.51 704.2 0.628
13.2 1.506 746.4 0.601
14.3 1.501 7911 0.574
15.5 1.496 838.5 0.549
16.7 1.487 888.7 0.522

12/03/07 1 09:01:11



AQTESOLV for Windows G11M Falling Head 10-12-07

Time (sec Displacement (ft) Time (sec Displacement (ft
—WLI_z PeaE WW‘B—) AP—OngJJ

19.5 1.473 998.1 0.471
21. 1.465 1057.7 0.448
22.5 1.464 1120.9 0.421
24 .1 1.46 1187.8 0.396
25.8 1.448 1258.7 0.373
27.6 1.441 1333.8 0.348
29.5 1.433 1413.3 0.325
31.6 1.426 1497.6 0.304
33.8 1.419 1586.9 0.281
36.1 1.412 1681.4 ~0.259
38.6 1.403 1781.5 0.24
41.2 1.396 1887.6 0.22
44, 1.387 2000. 0.202
46.9 1.38 2119. 0.184
50. 1.371 22451 0.165
53.3 1.362 2378.7 0.152
56.8 1.355 2520.2 0.138
60.5 1.344 2670.1 0.124
64.4 1.335 2828.9 0.111
68.6 1.325 2997 .1 0.099
73. 1.316 3175.2 0.09
77.7 1.307 3363.9 0.081
82.7 1.297 3563.8 0.072
88. 1.291 37755 0.063
93.6 1.275 3999.8 0.058
99.5 1.263 4237.4 0.053
105.8 1.25 4489. 0.049
112.4 1.238 4755.6 0.044
119.4 1.225 5038. 0.04
126.9 1.211 5337.1 0.037
134.8 1.199 5653.9 0.035
143.2 1.185 5989.5 0.033
152.1 1.165 6345. 0.031
161.5 1.154 6721.5 0.031
171.5 1.14 7120.4 0.03
182.1 1.124 7542.9 0.028
193.3 1.11 7990.4 0.028
205.2 1.09
SOLUTION
Aquifer Model: Confined
Solution Method: Hvorslev
Shape Factor: 3.369
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate
K } - cm/sec
y0 1.055 ft
NOTES

Error due to noisy early-time data.

12/03/07 2 09:01:11
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Time (sec)
G11M RISING HEAD 10-12-07
Data Set: T:\..A\G11M rh 10-12-07.aqt
Date: 12/03/07 Time: 09:01:25
PROJECT INFORMATION
Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: G11M
Test Date: 10-12-07
AQUIFER DATA
Saturated Thickness: 2. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (G11M)
Initial Displacement: 1.81 ft Static Water Column Height: 27.1 ft
Total Well Penetration Depth: 8.26 ft Screen Length: 9.67 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K = 1.866E-5 cm/sec y0 = 0.603 ft




AQTESOLYV for Windows G11M Rising Head 10-12-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CLI| #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: G11M Rising Head 10-12-07

Date: 12/03/07

Time: 09:01:29

PROJECT INFORMATION

Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 10-12-07

Test Well: G11M

AQUIFER DATA

Saturated Thickness: 2. ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G11M

X Location: 0. ft
Y Location: O. ft

Initial Displacement: 1.81 ft

Static Water Column Hel%tht 2711t

Casing Radius: 0.08333

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.67 ft

Total Well Penetration Depth: 8.26 ft

Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
Gravel Pack Porosity: 0.3

No. of Observations: 116

Observation Data

Time (sec) Displacement (ft) Time %sec) Displacement (ft
) 1.81 . 71.001 i

0.8 1.619 385. 0.978
1.6 1.742 408.7 0.953
2.5 1.633 433.8 0.93
3.4 1.667 460.4 0.905
4.4 1.656 488.6 0.88
55 1.63 518.5 0.853
6.6 1.624 550.1 0.826
7.8 1.617 583.6 0.8
9. 1.608 619.1 0.771
10.4 1.598 656.7 0.744
11.8 1.589 696.5 0.716
13.3 1.578 738.7 0.687
14.8 1.569 783.4 0.657
16.4 1.56 830.8 0.628
18.1 1.551 881. 0.6
19.9 1.544 934.1 0.571
21.8 1.535 990.4 0.541
23.9 1.525 1050. 0.514
26.1 1.518 1113.2 0.484
28.4 1.509 1180.1 0.457
30.9 1.5 1251. 0.429
33.5 1.491 1326.1 0.402
36.3 1.482 1405.6 0.376
39.2 1.473 1489.9 0.349

12/03/07 1 09:01:29



AQTESOLYV for Windows G11M Rising Head 10-12-07

Time (sec) Displacement (ft) Time gsec} Displacement (ft)
: 1.466 o

45.6 1.457 1673.7 0.299
49.1 1.448 1773.8 0.278
52.8 1.437 1879.9 0.258
56.7 1.428 1992.3 0.237
60.9 1.419 2111.3 0.217
65.3 1.411 2237.4 0.199
70. 1.402 2371. 0.182
79. 1.391 2512.5 0.167
80.3 1.38 2662.4 0.149
85.9 1.37 2821.2 ~0.137
91.8 1.359 2989.4 0.125
98.1 1.35 3167.5 0.112
104.7 1.338 3356.2 0.101
111.7 1.325 3556.1 0.091
119.2 1.314 3767.8 0.082
127 1 1.302 3992.1 0.075
135.5 1.287 4229.7 0.068
144.4 1.273 4481.3 0.059
153.8 1.261 4747.9 0.054
163.8 1.246 5030.3 0.048
174.4 1.23 5329.4 0.043
185.6 1.216 5646.2 0.038
197.5 1.198 5981.8 0.032
210.1 1.179 6337.3 0.027
223.4 1.161 6713.8 0.023
237.5 1.143 7112.7 0.02
252, 1.125 7535.2 0.016
268.2 1.106 7982.7 0.013
285. 1.088 8456.7 0.011
302.8 1.068 8958.8 0.009
321.6 1.045 9490.7 0.004
341.5 1.024 1.005E+4 0.002
SOLUTION

Aquifer Model: Confined
Solution Method: Hvorslev
Shape Factor: 3.369

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.866E-5 cm/sec
y0 0.603 ft

12/03/07 2 09:01:29
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G08D FALLING HEAD 11-16-07
Data Set: T:\..\G08D fh 11-16-07.aqt
Date: 11/29/07 Time: 16:27:07
PROJECT INFORMATION
Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: G0O8D
Test Date: 11-16-07
AQUIFER DATA
Saturated Thickness: 2. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (G08D)
Initial Displacement: 0.981 ft Static Water Column Height: 46.76 ft
Total Well Penetration Depth: 6.94 ft Screen Length: 9.68 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K = 3.546E-5 cm/sec y0 = 0.946 ft

e



AQTESOLYV for Windows G08D Falling Head 11-16-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CLI #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: GO8D Falling Head 11-16-07

Date: 11/29/07

Time: 16:27:12

PROJECT INFORMATION

Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 11-16-07

Test Well: G0O8D

AQUIFER DATA

Saturated Thickness: 2. ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G08D

X Location: 0. ft
Y Location: 0. ft

Initial Displacement: 0.981 ft

Static Water Column Hei%ht: 46.76 ft

Casing Radius: 0.08333

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.68 ft

Total Well Penetration Depth: 6.94 ft

Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
Gravel Pack Porosity: 0.3

No. of Observations: 94

Observation Data

Time (sec) Displacement (ft) Time gsec} Displacement (ft)
. 0.981

1.2 0.955 313.8 0.706
2.6 0.965 333.7 0.694
4 0.98 354.8 0.679
55 0.965 377.2 0.665
7. 1.038 400.9 0.649
8.6 0.919 426. 0.633
10.3 0.917 452.6 0.619
12.1 0.951 480.8 0.603
14. 0.948 510.7 0.583
16.1 1.015 542.3 0.564
18.3 0.948 575.8 0.546
20.6 0.944 611.3 0.532
23.1 0.942 648.9 0.505
25.7 0.94 688.7 0.491
28.5 0.937 730.9 0.469
31.4 0.932 775.6 0.451
34.5 0.93 823. 0.43
37.8 0.926 873.2 0.409
41.3 0.924 926.3 0.391
45, 0.919 982.6 0.369
48.9 0.916 1042.2 0.346
53.1 0.914 1105.4 0.329
57.5 0.907 1172.3 0.307
62.2 0.903 1243.2 0.288

11/29/07 1 16:27:12



AQTESOLYV for Windows G08D Falling Head 11-16-07

Time (sec) Displacement (ft) Time ésec) Displacement (ft
. . 0.896 =P 0.268 )

72.5 0.894 1397.8 0.25
78.1 0.887 1482.1 0.231
84. 0.886 1571.4 0.211
90.3 0.88 1665.9 0.193
96.9 0.875 1766. 0.177
103.9 0.868 18721 0.158
111.4 0.861 1984.5 0.149
119.3 0.853 2103.5 0.131
127.7 0.846 2229.6 0.12
136.6 0.84 2363.2 0.108
146. 0.832 2504.7 0.095
156 0.823 2654.6 0.085
166.6 0.816 2813.4 0.076
177.8 0.808 2981.6 0.067
189.7 0.797 3159.7 0.06
202.3 0.786 3348.4 0.054
215.6 0.779 3548.3 0.054
229.7 0.767 3760. 0.049
2446 0.756 3984.3 0.045
260.4 0.745 4221.9 0.042
277.2 0.733 4473.5 0.04
SOLUTION

Aquifer Model: Confined
Solution Method: Hvorslev
Shape Factor: 3.37

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K ; - cm/sec
y0 0.946 ft

11/29/07 2 16:27:12
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Time (sec)
GO08D RISING HEAD 11-16-07
Data Set: T:\..\G08D rh 11-16-07.aqt
Date: 11/29/07 Time: 16:27:20
PROJECT INFORMATION
Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: G08D
Test Date: 11-16-07
AQUIFER DATA
Saturated Thickness: 2. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (G08D)
Initial Displacement: 1.045 ft Static Water Column Height: 46.88 ft
Total Well Penetration Depth: 6.94 ft Screen Length: 9.68 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =4.489E-5 cm/sec y0 =1.077 ft




AQTESOLYV for Windows G08D Rising Head 11-16-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CLI #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: GO8D Rising Head 11-16-07 )
Date: 11/29/07 3
Time: 16:27:24

PROJECT INFORMATION

Company: PDC Technical Services, Inc.
Client; Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 11-16-07

Test Well: GO8D

AQUIFER DATA

Saturated Thickness: 2. ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G08D

X Location: 0. ft
Y Location: 0. ft

Initial Displacement: 1.045 ft

Static Water Column Hei%ht: 46.88 ft

Casing Radius: 0.08333

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.68 ft

Total Well Penetration Depth: 6.94 ft

Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
Gravel Pack Porosity: 0.3

No. of Observations: 83

Observation Data

Time (sec) Displacement (ft) Time §sec) Displacement (ft)
. & 1.045 )

1.7 1.034 325.1 0.695
3.5 1.033 346.2 0.679
5.4 1.025 368.6 0.663
7.5 1.02 392.3 0.644
9.7 1.018 417.4 0.626
12. 1.015 444, 0.608
14.5 1.008 472.2 0.589
17.1 1.002 502.1 0.565
19.9 0.997 533.7 0.549
22.8 0.993 567.2 0.526
259 0.99 602.7 0.505
29.2 0.984 640.3 0.485
32.7 0.983 680.1 0.462
36.4 0.977 722.3 0.439
40.3 0.97 767. 0.416
44.5 0.965 814.4 0.396
48.9 0.959 864.6 0.371
53.6 0.956 917.7 0.35
58.6 0.949 974. 0.325
63.9 0.938 1033.6 0.304
69.5 0.936 1096.8 0.28
75.4 0.932 1163.7 0.261
81.7 0.922 1234.6 0.238
88.3 0.915 1309.7 0.216

11/29/07 1 16:27:24



AQTESOLYV for Windows GO08D Rising Head 11-16-07

Time (sec) Displacement (ft) Time gsec) Displacement (ft)
. 3 0.195

102.8 : 1473.5 0.177
110.7 0.892 1562.8 0.158
119.1 0.883 1657.3 0.14
128. 0.879 1757 .4 0.126
137.4 0.865 1863.5 0.108
147 .4 0.859 1975.9 0.092
158. 0.842 2094.9 0.077
169.2 0.831 2221. 0.065
181.1 0.816 2354.6 0.054
193.7 0.808 2496.1 -0.044
207. 0.797 2646. 0.033
221.1 0.783 2804.8 0.026
236. 0.77 2973. 0.017
251.8 0.761 3151.1 0.012
268.6 0.743 3339.8 0.006
286.4 0.726

SOLUTION

Aquifer Model: Confined

Solution Method: Hvorslev

Shape Factor: 3.37

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 4 489E-5 cm/sec
y0 1.077 ft

11/29/07 2 16:27:24
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Time (sec)

G09D RISING HEAD 11-12-07

Data Set: T:\...\G09D rh 11-12-07.aqt
Date: 11/29/07

Time: 16:28:39

PROJECT INFORMATION

Company: PDC Technical Services, Inc.

Client; Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: G0O9D

Test Date: 11-12-07

Saturated Thickness: 7.5 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr):

[~

Initial Displacement: 1.057 ft
Total Well Penetration Depth: 9.42 ft
Casing Radius: 0.08333 ft

WELL DATA (G09D)

Static Water Column Height: 45.81 ft
Screen Length: 9.67 ft

Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.3

Aquifer Model: Confined
K =4.367E-7 cm/sec

SOLUTION
Solution Method: Hvorslev
y0 =0.9788 ft
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AQTESOLYV for Windows GO09D Rising Head 11-12-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CLI #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: GO9D Rising Head 11-12-07

Date: 11/29/07

Time: 16:28:43

PROJECT INFORMATION

Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 11-12-07

Test Well: GO9D

AQUIFER DATA

Saturated Thickness: 7.5 ft
Anisotropy Ratio (Kz/Kr). 1.

SLUG TEST WELL DATA
Test Well; : G09D

X Location: 0. ft
Y Location: 0. ft

Initial Displacement. 1.057 ft

Static Water Column Hei%tht: 45.81 ft

Casing Radius: 0.08333

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.67 ft

Total Well Penetration Depth: 9.42 ft

Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
Gravel Pack Porosity: 0.3

No. of Observations: 403

Observation Data
Time (sec) Displacement (ff) Time 'gsec} Displacement (ft)

. 1.057 . + 0.503
0.5 1.048 5.686E+4 0.499
0.9 1.051 5.746E+4 0.497
1.4 1.047 5.806E+4 0.494

2. 1.043 5.866E+4 0.488
2.5 1.048 5.926E+4 0.487
3.1 1.045 5.986E+4 0.483
3.8 1.045 6.046E+4 0.48
4.4 1.043 6.106E+4 0.476
5.1 1.043 6.166E+4 0.472
5.9 1.043 6.226E+4 0.469
6.7 1.041 6.286E+4 0.465
7.5 1.043 6.346E+4 0.464
8.4 1.041 6.406E+4 0.46
9.3 1.043 6.466E+4 0.456
10.3 1.043 6.526E+4 0.453
11.4 1.041 6.586E+4 0.451
12.5 1.041 6.646E+4 0.448
13.7 1.041 6.706E+4 0.446
14.9 1.041 6.766E+4 0.442
16.3 1.039 6.826E+4 0.439
17.7 1.043 6.886E+4 0.437
19.2 1.041 6.946E+4 0.431
20.7 1.039 7.006E+4 0.43

223 1.041 7.066E+4 0.426
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AQTESOLYV for Windows G09D Rising Head 11-12-07

Time ésec) Displacement (ft) Time 'gsec) Displacement (ft
P 1.039 + P 0.424 )

25.8 1.039 7.186E+4 0.421
27.7 1.037 7.246E+4 0.417
29.8 1.037 7.306E+4 0.414
32. 1.037 7.366E+4 0.412
34.3 1.036 7.426E+4 0.408
36.8 1.034 7.486E+4 0.405
39.4 1.032 7.546E+4 0.401
42.2 1.03 7.606E+4 0.399
45.1 1.032 7.666E+4 0.396
48.2 1.03 7.726E+4 0.394
51.5 1.028 7.786E+4 0.389
55. 1.028 7.846E+4 0.387
58.7 1.035 7.906E+4 0.385
62.6 1.025 7.966E+4 0.382
66.8 1.019 8.026E+4 0.38
71.2 1.019 8.086E+4 0.376
75.9 1.018 8.146E+4 0.373
80.9 1.014 8.206E+4 0.369
86.2 1.021 8.266E+4 0.367
91.8 1.012 8.326E+4 0.366
97.7 1.01 8.386E+4 0.362
104. 1.014 8.446E+4 0.359
110.6 1.012 8.506E+4 0.355
117.6 1.01 8.566E+4 0.353
125.1 1.01 8.626E+4 0.351
133. 1.008 8.686E+4 0.346
141.4 1.007 8.746E+4 0.344
150.3 1.007 8.806E+4 0.342
169.7 1.007 8.866E+4 0.339
169.7 1.007 8.926E+4 0.335
180.3 1.005 8.986E+4 0.334
191.5 1.005 9.046E+4 0.33
203.4 1.003 9.106E+4 0.326
216. 1.003 9.166E+4 0.325
229.3 1.003 9.226E+4 0.321
2434 1.001 9.286E+4 0.312
258.3 1.001 9.346E+4 0.309
2741 1.001 9.406E+4 0.307
290.9 0.999 9.466E+4 0.303
308.7 0.998 9.526E+4 0.3
327.5 0.998 9.586E+4 0.296
347.4 0.998 9.646E+4 0.293
368.5 0.996 9.706E+4 0.289
390.9 0.996 9.766E+4 0.286
414.6 0.996 9.826E+4 0.282
439.7 0.996 9.886E+4 0.28
466.3 0.994 9.946E+4 0.277
494.5 0.994 1.001E+5 0.273
524 .4 0.992 1.007E+5 0.269
556. 0.992 1.013E+5 0.266
589.5 0.99 1.019E+5 0.262
625. 0.989 1.025E+5 0.261
662.6 0.989 1.031E+5 0.255
702.4 0.987 1.037E+5 0.253
744.6 0.987 1.043E+5 0.25
789.3 0.987 1.049E+5 0.246
836.7 0.987 1.055E+5 0.245
886.9 0.985 1.061E+5 0.241
940. 0.983 1.067E+5 0.239
996.3 0.982 1.073E+5 0.237
1055.9 0.982 1.079E+5 0.234
1119.1 0.98 1.085E+5 0.23
1186. 0.98 1.091E+5 0.229
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AQTESOLV for Windows GO09D Rising Head 11-12-07

Time ésec) Displacement (ft Time (sec) Displacement (ft)
P 0.976 ) + .

1332. 0.976 1.103E+5 0.221
1411.5 0.974 1.109E+5 0.218
1495.8 0.973 1.115E+5 0.216
1585.1 0.973 1.121E+5 0.213
1679.6 0.971 1.127E+5 0.209
1779.7 0.969 1.133E+5 0.205
1885.8 0.967 1.139E+5 0.204
1998.2 0.964 1.145E+5 0.2
2117.2 0.962 1.151E+5 0.197
2243.3 0.962 1.167E+5 0.195
2376.9 0.96 1.163E+5 0.191
2518.4 0.958 1.169E+5 0.189
2668.3 0.955 1.175E+5 0.186
2827 .1 0.951 1.181E+5 0.184
2995.3 0.948 1.187E+5 0.18
3173.4 0.946 1.193E+5 0.177
3362.1 0.944 1.199E+5 0.175
3562. 0.941 1.205E+5 0.172
3773.7 0.937 1.211E+5 0.17
3998. 0.935 1.217E+5 0.166
4235.6 0.932 1.223E+5 0.163
4487.2 0.928 1.229E+5 0.161
4753.8 0.925 1.235E+5 0.157
5036.2 0.923 1.241E+5 0.156
5335.3 0.917 1.247E+5 0.154
5652.1 0.914 1.253E+5 0.152
5987.7 0.91 1.259E+5 0.148
6343.2 0.907 1.265E+5 0.147
6719.7 0.903 1.271E+5 0.143
7118.6 0.898 1.277E+5 0.14
7541.1 0.893 1.283E+5 0.138
7988.6 0.887 1.289E+5 0.136
8462.6 0.882 1.295E+5 0.132
8964.7 0.877 1.301E+5 0.131
9496.6 0.869 1.307E+5 0.125
1.006E+4 0.864 1.313E+5 0.125
1.066E+4 0.859 1.319E+5 0.121
1.126E+4 0.85 1.325E+5 0.118
1.186E+4 0.846 1.331E+5 0.116
1.246E+4 0.839 1.337E+5 0.113
1.306E+4 0.832 1.343E+5 0.111
1.366E+4 0.827 1.349E+5 0.109
1.426E+4 0.82 1.355E+5 0.107
1.486E+4 0.812 1.361E+5 0.104
1.546E+4 0.807 1.367E+5 0.102
1.606E+4 0.804 1.373E+5 0.1
1.666E+4 0.796 1.379E+5 0.097
1.726E+4 0.791 1.385E+5 0.095
1.786E+4 0.784 1.391E+5 0.093
1.846E+4 0.779 1.397E+5 0.09
1.906E+4 0.773 1.403E+5 0.088
1.966E+4 0.768 1.409E+5 0.086
2.026E+4 0.763 1.415E+5 0.084
2.086E+4 0.757 1.421E+5 0.083
2.146E+4 0.752 1.427E+5 0.079
2.206E+4 0.747 1.433E+5 0.077
2.266E+4 0.741 1.439E+5 0.075
2.326E+4 0.736 1.445E+5 0.074
2.386E+4 0.731 1.451E+5 0.07
2.446E+4 0.725 1.457E+5 0.068
2.506E+4 0.721 1.463E+5 0.067
2.566E+4 0.716 1.469E+5 0.065
2.626E+4 0.711 1.475E+5 0.065
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AQTESOLYV for Windows

G09D Rising Head 11-12-07

Time ;(sec)
+

Time (sec)
+

Displacement (ft)

Displacement (ft)

. . . 0.06T
2.746E+4 0.7 1.487E+5 0.061
2.806E+4 0.695 1.493E+5 0.058
2.866E+4 0.691 1.499E+5 0.056
2.926E+4 0.686 1.505E+5 0.054
2.986E+4 0.681 1.511E+5 0.052
3.046E+4 0.675 1.517E+5 0.052
3.106E+4 0.672 1.523E+5 0.049
3.166E+4 0.668 1.529E+5 0.049
3.226E+4 0.661 1.535E+5 0.047
3.286E+4 0.658 1.541E+5 0.045
3.346E+4 0.654 1.547E+5 0.043
3.406E+4 0.65 1.553E+5 0.043
3.466E+4 0.645 1.559E+5 0.042
3.526E+4 0.64 1.565E+5 0.04
3.586E+4 0.636 1.571E+5 0.038
3.646E+4 0.633 1.577E+5 0.036
3.706E+4 0.627 1.583E+5 0.036
3.766E+4 0.624 1.589E+5 0.036
3.826E+4 0.62 1.595E+5 0.035
3.886E+4 0.615 1.601E+5 0.033
3.946E+4 0.611 1.607E+5 0.031
4.006E+4 0.606 1.613E+5 0.031
4.066E+4 0.602 1.619E+5 0.029
4 126E+4 0.599 1.625E+5 0.029
4.186E+4 0.595 1.631E+5 0.029
4.246E+4 0.59 1.637E+5 0.027
4.306E+4 0.586 1.643E+5 0.024
4. 366E+4 0.583 1.649E+5 0.026
4 426E+4 0.577 1.655E+5 0.026
4 486E+4 0.574 1.661E+5 0.024
4 546E+4 0.57 1.667E+5 0.02
4 606E+4 0.567 1.673E+5 0.02
4.666E+4 0.561 1.679E+5 0.02
4.726E+4 0.56 1.685E+5 0.018
4 786E+4 0.556 1.691E+5 0.017
4 846E+4 0.553 1.697E+5 0.017
4.906E+4 0.547 1.703E+5 0.015
4 966E+4 0.544 1.709E+5 0.015
5.026E+4 0.54 1.715E+5 0.013
5.086E+4 0.537 1.721E+5 0.013
5.146E+4 0.533 1.727E+5 0.01
5.206E+4 0.528 1.733E+5 0.011
5.266E+4 0.526 1.739E+5 0.01
5.326E+4 0.522 1.745E+5 0.008
5.386E+4 0.519 1.751E+5 0.006
5.446E+4 0.513 1.757E+5 0.004
5.506E+4 0.51 1.763E+5 0.002
5.566E+4 0.506

SOLUTION
Aquifer Model: Confined
Solution Method: Hvorslev
Shape Factor: 3.369
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate

K . - cm/sec

y0 0.9788 ft
11/29/07 16:28:43
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AQTESOLYV for Windows GO09D Falling Head 11-8-07

Solution Method: Hvorslev
Shape Factor: 3.369

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 7.437E-7 cm/sec
y0 1.202 ft

11/29/07 4 16:28:30
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GO09D FALLING HEAD 11-8-07
Data Set: T:\..\G09D fth 11-8-07.aqt
Date: 11/29/07 Time: 16:28:25
PROJECT INFORMATION
Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: GO9D
Test Date: 11-8-07
AQUIFER DATA
Saturated Thickness: 7.5 ft Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.987 ft
Total Well Penetration Depth: 9.42 ft
Casing Radius: 0.08333 ft

WELL DATA (G09D)

Static Water Column Height: 46.02 ft

Screen Length: 9.67 ft
Wellbore Radius: 0.3333 ft
Gravel Pack Porosity: 0.3

Aquifer Model: Confined
K =7.437E-7 cm/sec

SOLUTION

Solution Method: Hvorslev
y0 =1.202 ft




AQTESOLV for Windows GO09D Falling Head 11-8-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CLI #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: GO9D Falling Head 11-8-07

Date: 11/29/07

Time: 16:28:30

PROJECT INFORMATION

ComparB/:_ PDC Technical Services, Inc.
Client: Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 11-8-07

Test Well: G0O9D

AQUIFER DATA

Saturated Thickness: 7.5 ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G09D

X Location: 0. ft
Y Location: O. ft

Initial Displacement: 0.987 ft

Static Water Column Hei%tht: 46.02 ft

Casing Radius: 0.08333

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.67 ft

Total Well Penetration Depth: 9.42 ft

Jorrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
Gravel Pack Porosity: 0.3

No. of Observations: 297

Observation Data

Time (sec Displacement (ft Time (sec Displacement (ft

0.982 4.183E+4 0.498

4.5 0.98 4.243E+4 0.495
7. 0.98 4.303E+4 0.49
9.6 0.982 4.363E+4 0.484
12.4 0.984 4.423E+4 0.479
15.3 0.984 4.483E+4 0.474
18.4 0.982 4.543E+4 0.468
21.7 0.98 4.603E+4 0.465
252 0.98 4.663E+4 0.458
28.9 0.98 4.723E+4 0.454
32.8 0.978 4.783E+4 0.447
37. 0.978 4.843E+4 0.443
41.4 0.977 4.903E+4 0.438
46.1 0.978 4.963E+4 0.433
511 0.986 5.023E+4 0.429
56.4 0.977 5.083E+4 0.425
62. 0.979 5.143E+4 0.418
67.9 0.977 5.203E+4 0.415
74.2 0.977 5.263E+4 0.411
80.8 0.977 5.323E+4 0.406
87.8 0.975 5.383E+4 0.402
95.3 0.977 5.443E+4 0.395
103.2 0.977 5.503E+4 0.393
111.6 0.977 5.563E+4 0.388
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AQTESOLYV for Windows G09D Falling Head 11-8-07

Time §sec) Displacement (ft) Time §sec) Displacement (ft)
. + 0.383

129.9 0.973 5.683E+4 0.379
139.9 0.975 5.743E+4 0.376
150.5 0.977 5.803E+4 0.37
161.7 0.975 5.863E+4 0.367
173.6 0.972 5.923E+4 0.361
186.2 0.973 5.983E+4 0.358
199.5 0.973 6.043E+4 0.354
213.6 0.973 6.103E+4 0.351
228.5 0.972 6.163E+4 0.345
2443 0.972 6.223E+4 0.342
261.1 0.972 6.283E+4 0.338
278.9 0.97 6.343E+4 0.333
297.7 0.97 6.403E+4 0.328
317.6 0.968 6.463E+4 0.326
338.7 0.968 6.523E+4 0.32
361.1 0.968 6.583E+4 0.317
384.8 0.968 6.643E+4 0.313
409.9 0.967 6.703E+4 0.31
436.5 0.967 6.763E+4 0.304
464.7 0.967 6.823E+4 0.301
494.6 0.965 6.883E+4 0.297
526.2 0.963 6.943E+4 0.294
569.7 0.96 7.003E+4 0.29
595.2 0.961 7.063E+4 0.287
632.8 0.96 7.123E+4 0.283
672.6 0.958 7.183E+4 0.279
714.8 0.958 7.243E+4 0.274
759.5 0.956 7.303E+4 0.271
806.9 0.956 7.363E+4 0.269
857.1 0.956 7.423E+4 0.263
910.2 0.954 7.483E+4 0.26
966.5 0.954 7.543E+4 0.256
1026.1 0.952 7.603E+4 0.253
1089.3 0.952 7.663E+4 0.249
1156.2 0.951 7.723E+4 0.246
1227 1 0.949 7.783E+4 0.242
1302.2 0.947 7.843E+4 0.237
1381.7 0.947 7.903E+4 0.233
1466. 0.945 7.963E+4 0.23
1555.3 0.944 8.023E+4 0.226
1649.8 0.942 8.083E+4 0.224
1749.9 0.942 8.143E+4 0.221
1856. 0.938 8.203E+4 0.215
1968.4 0.936 8.263E+4 0.214
2087.4 0.935 8.323E+4 0.21
2213.5 0.935 8.383E+4 0.205
23471 0.931 8.443E+4 0.201
2488.6 0.927 8.503E+4 0.198
2638.5 0.927 8.563E+4 0.194
2797.3 0.924 8.623E+4 0.192
2965.5 0.92 8.683E+4 0.189
3143.6 0.919 8.743E+4 0.185
3332.3 0.917 8.803E+4 0.182
35632.2 0.913 8.863E+4 0.178
3743.9 0.91 8.923E+4 0.174
3968.2 0.908 8.983E+4 0.173
4205.8 0.904 9.043E+4 0.169
4457 .4 0.901 9.103E+4 0.166
4724. 0.897 9.163E+4 0.164
5006.4 0.892 9.223E+4 0.162
5305.5 0.89 9.283E+4 0.158
5622.3 0.885 9.343E+4 0.155
5957.9 0.881 9.403E+4 0.153
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AQTESOLV for Windows

Time gsec) Displacement (ft) Time ésec) Displacement (ft
+ 0.15 )

GO09D Falling Head 11-8-07

6689.9 0.867 9.5623E+4 0.148
7088.8 0.865 9.583E+4 0.142
7511.3 0.86 9.643E+4 0.142
7958.8 0.855 9.703E+4 0.139
8432.8 0.847 9.763E+4 0.135
8934.9 0.842 9.823E+4 0.134
9466.8 0.835 9.883E+4 0.132
1.003E+4 0.828 9.943E+4 0.128
1.063E+4 0.819 1.0E+5 0.125
1.123E+4 0.814 1.006E+5 0.123
1.183E+4 0.805 1.012E+5 0.121
1.243E+4 0.801 1.018E+5 0.117
1.303E+4 0.792 1.024E+5 0.116
1.363E+4 0.785 1.03E+5 0.114
1.423E+4 0.778 1.036E+5 0.11
1.483E+4 0.771 1.042E+5 0.105
1.543E+4 0.765 1.048E+5 0.105
1.603E+4 0.758 1.054E+5 0.101
1.663E+4 0.753 1.06E+5 0.1
1.723E+4 0.744 1.066E+5 0.096
1.783E+4 0.737 1.072E+5 0.094
1.843E+4 0.73 1.078E+5 0.093
1.903E+4 0.725 1.084E+5 0.089
1.963E+4 0.717 1.09E+5 0.087
2.023E+4 0.712 1.096E+5 0.084
2.083E+4 0.705 1.102E+5 0.08
2.143E+4 0.7 1.108E+5 0.078
2.203E+4 0.694 1.114E+5 0.077
2.263E+4 0.687 1.12E+5 0.073
2.323E+4 0.68 1.126E+5 0.071
2.383E+4 0.673 1.132E+5 0.068
2.443E+4 0.668 1.138E+5 0.066
2.503E+4 0.66 1.144E+5 0.062
2.563E+4 0.655 1.156E+5 0.062
2.623E+4 0.65 1.156E+5 0.059
2.683E+4 0.643 1.162E+5 0.057
2.743E+4 0.637 1.168E+5 0.053
2.803E+4 0.63 1.174E+5 0.052
2.863E+4 0.625 1.18E+5 0.048
2.923E+4 0.618 1.186E+5 0.045
2.983E+4 0.612 1.192E+5 0.043
3.043E+4 0.605 1.198E+5 0.041
3.103E+4 0.6 1.204E+5 0.037
3.163E+4 0.595 1.21E+5 0.036
3.223E+4 0.589 1.216E+5 0.034
3.283E+4 0.584 1.222E+5 0.03
3.343E+4 0.577 1.228E+5 0.028
3.403E+4 0.571 1.234E+5 0.025
3.463E+4 0.566 1.24E+5 0.023
3.523E+4 0.561 1.246E+5 0.021
3.583E+4 0.554 1.252E+5 0.018
3.643E+4 0.548 1.258E+5 0.016
3.703E+4 0.543 1.264E+5 0.014
3.763E+4 0.538 1.27E+5 0.012
3.823E+4 0.532 1.276E+5 0.009
3.883E+4 0.527 1.282E+5 0.007
3.943E+4 0.62 1.288E+5 0.004
4.003E+4 0.514 1.294E+5 0.002
4.063E+4 0.509
SOLUTION

Aquifer Model: Confined

11/29/07 3 16:28:30
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Data Set: T:\..\G10D fh 10-3-07.aqt

G10D FALLING HEAD 10-3-07

Date: 12/03/07

Time: 09:02:15

Company: PDC Technical Services, Inc.

PROJECT INFORMATION

Client: Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: G10D

Test Date: 10-3-07

Saturated Thickness: 9. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1.076 ft
Total Well Penetration Depth: 9.5 ft
Casing Radius: 0.08333 ft

WELL DATA (G10D)

Static Water Column Height: 40.12 ft
Screen Length: 9.68 ft

Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.3

Aquifer Model: Confined
K =5.623E-6 cm/sec

SOLUTION
Solution Method: Hvorslev
y0 = 0.9349 ft

g



AQTESOLYV for Windows G10D Falling Head 10-3-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CLI| #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: G10D Falling Head 10-3-07

Date: 12/03/07

Time: 09:02:23

PROJECT INFORMATION

Comparg: PDC Technical Services, Inc.
Client: Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 10-3-07

Test Well: G10D

AQUIFER DATA

Saturated Thickness: 9. ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G10D

X Location: 0. ft
Y Location: O. ft

Initial Displacement: 1.076 ft

Static Water Column Height: 40.12 ft

Casing Radius: 0.08333 it

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.68 ft

Total Well Penetration Depth: 9.5 ft

Jorrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
sravel Pack Porosity: 0.3

No. of Observations: 117

Observation Data

Time (sec) Displacement (ft) lime gsec) Displacement (ft)
7 0.908

1.055 515.1 0.902

2.1 1.037 546.7 0.897
3.2 1.03 580.2 0.892
4.4 1.028 615.7 0.887
5.6 1.017 6563.3 0.881

7. 1. 693.1 0.874
8.4 0.995 735.3 0.869
9.9 1.007 780. 0.862
11.4 1. 827.4 0.855
13. 1. 877.6 0.849
14.7 1. 930.7 0.84
16.5 1. 987. 0.833
18.4 0.99 1046.6 0.824
20.5 0.998 1109.8 0.815
22.7 0.996 1176.7 0.806
25. 0.995 1247.6 0.795
27.5 0.994 1322.7 0.787
30.1 0.993 1402.2 0.778
32.9 0.993 1486.5 0.765
35.8 0.991 1575.8 0.757
38.9 0.991 1670.3 0.742
42.2 0.989 1770.4 0.732
45.7 0.986 1876.5 0.721
49.4 0.987 1988.9 0.707

12/03/07 1 09:02:23



AQTESOLYV for Windows G10D Falling Head 10-3-07

Time (sec) Displacement (ft) Time g‘sec) Displacement (ft
0.987 0.696 ("

57.5 0.984 2234. 0.682
61.9 0.986 2367.6 0.666
66.6 0.982 2509.1 0.652
71.6 0.984 2659. 0.635
76.9 0.98 2817.8 0.621
82.5 0.979 2986. 0.607
88.4 0.977 3164.1 0.591
94.7 0.977 3352.8 0.575
101.3 0.973 3552.7 0.557
108.3 0.975 3764.4 0.539
115.8 0.972 3988.7 0.522
123.7 0.97 4226.3 0.502
132.1 0.968 4477 .9 0.482
141. 0.968 4744 5 0.463
150.4 0.966 5026.9 0.443
160.4 0.963 5326. 0.422
171. 0.961 5642.8 0.4
182.2 0.959 5978.4 0.379
194 .1 0.957 6333.9 0.358
206.7 0.956 6710.4 0.336
220. 0.952 7109.3 0.317
234.1 0.95 7531.8 0.294
249. 0.947 7979.3 0.274
264.8 0.945 8453.3 0.253
281.6 0.943 8955.4 0.231
299.4 0.94 9487.3 0.21
318.2 0.936 1.005E+4 0.192
338.1 0.933 1.065E+4 0.169
359.2 0.929 1.125E+4 0.149
381.6 0.924 1.185E+4 0.132
405.3 0.922 1.245E+4 0.115
430.4 0.917 1.305E+4 0.103
457. 0.913

SOLUTION

Aquifer Model: Confined

Solution Method: Hvorslev

Shape Factor: 3.37

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 5.623E-6 cm/sec
y0 0.9349 ft

12/03/07 2 09:02:23
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G10D RISING HEAD 10-3-07

Data Set: T:\..\G10D rh 10-3-07.aqt
Date: 12/03/07 Time: 09:02:31

PROJECT INFORMATION

Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Well: G10D

Test Date: 10-3-07

AQUIFER DATA

Saturated Thickness: 9. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (G10D)

Initial Displacement: 1.188 ft Static Water Column Height: 40.12 ft
Total Well Penetration Depth: 9.5 ft Screen Length: 9.68 ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =2.375E-6 cm/sec y0 = 0.6326 ft




AQTESOLYV for windows G10D Rising Head 10-3-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CL! #3 slug test data\CLI#3 slug test data 2007\CLI #3

Title: G10D Rising Head 10-3-07
Date: 12/03/07 |
Time: 09:02:35

PROJECT INFORMATION

Cqmpang:_ PDC Technical Services, Inc.
Client; Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 10-3-07

Test Well: G10D

AQUIFER DATA

Saturated Thickness: 9. ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G10D

X Location: 0. ft
Y Location: 0. ft

Initial Displacement: 1.188 ft

Static Water Column Height: 40.12 ft

Casing Radius: 0.08333 1t

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.68 ft
Total Well Penetration Depth: 9.5 ft
Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft 7
Gravel Pack Porosity: 0.3

No. of Observations: 197

Observation Data

Time (sec) Displacement (i) Time gsec} Displacement (ft
. 1.188 > 0.618 i)

0.5 0.482 2376.9 0.611
0.9 1.01 2518.4 0.604
1.4 0.666 2668.3 0.595
2, 0.896 2827 .1 0.588
2.5 0.689 2995.3 0.577
3.1 0.943 3173.4 0.568
3.8 0.644 3362.1 0.559
4.4 0.927 3562. 0.55
5.1 0.776 3773.7 0.54
5.9 0.719 3998. 0.531
6.7 0.856 4235.6 0.52
7.5 0.859 4487.2 0.51
8.4 0.797 4753.8 0.499
9.3 0.765 5036.2 0.486
10.3 0.767 5335.3 0.474
11.4 0.774 5652.1 0.461
12.5 0.781 5987.7 0.449
13.7 0.792 6343.2 0.437
14.9 0.806 6719.7 0.424
16.3 0.809 7118.6 0.412
17.7 0.797 7541.1 0.399
19.2 0.801 7988.6 0.385
20.7 0.802 8462.6 0.371
22.3 0.797 8964.7 0.356

12/03/07 1 09:02:35



AQTESOLYV for Windows G10D Rising Head 10-3-07

Time (sec Displacement (ft) Time (sec Displacement (ft
rzé*i P 0.8 ‘QZS%F) )

. . . 0.346
25.8 0.801 1.006E+4 0.335
27.7 0.799 1.066E+4 0.321
29.8 0.799 1.126E+4 0.308
32. 0.799 1.186E+4 0.298
34.3 0.797 1.246E+4 0.285
36.8 0.799 1.306E+4 0.276
39.4 0.797 1.366E+4 0.264
42.2 0.797 1.426E+4 0.251
45.1 0.797 1.486E+4 0.241
48.2 0.795 1.546E+4 ~0.232
51.5 0.795 1.606E+4 0.223
55. 0.793 1.666E+4 0.212
58.7 0.793 1.726E+4 0.205
62.6 0.793 1.786E+4 0.196
66.8 0.792 1.846E+4 0.189
71.2 0.792 1.906E+4 0.184
75.9 0.792 1.966E+4 0.177
80.9 0.789 2.026E+4 0.169
86.2 0.79 2.086E+4 0.164
91.8 0.788 2.146E+4 0.159
97.7 0.788 2.206E+4 0.152
104. 0.788 2.266E+4 0.146

110.6 0.786 2.326E+4 0.141
117.6 0.786 2.386E+4 0.137
125.1 0.784 2.446E+4 0.132
133. 0.782 2.506E+4 0.127
141.4 0.782 2.566E+4 0.121
150.3 0.781 2.626E+4 0.118
159.7 0.779 2.686E+4 0.114
169.7 0.777 2.746E+4 0.109
180.3 0.777 2.806E+4 0.105
191.5 0.777 2.866E+4 0.102
203.4 0.773 2.926E+4 0.098
216. 0.773 2.986E+4 0.096
229.3 0.772 3.046E+4 0.093
243.4 0.77 3.106E+4 0.089
258.3 0.768 3.166E+4 0.086
274.1 0.768 3.226E+4 0.084
290. 0.765 3.286E+4 0.08
308.7 0.763 3.346E+4 0.077
327.5 0.762 3.406E+4 0.075
347.4 0.759 3.466E+4 0.071
368.5 0.757 3.526E+4 0.068
390.9 0.759 3.586E+4 0.065
414.6 0.753 3.646E+4 0.063
439.7 0.752 3.706E+4 0.059
466.3 0.75 3.766E+4 0.055
494.5 0.746 3.826E+4 0.054
524.4 0.743 3.886E+4 0.052
556. 0.739 3.946E+4 0.048
589.5 0.737 4.006E+4 0.047
625. 0.736 4.066E+4 0.041
662.6 0.732 4.126E+4 0.038
702.4 0.727 4.186E+4 0.036
744.6 0.725 4.246E+4 0.033
789.3 0.72 4.306E+4 0.031
836.7 0.716 4.366E+4 0.027
886.9 0.713 4.426E+4 0.023
940. 0.709 4.486E+4 0.023
996.3 0.704 4.546E+4 0.022
1055.9 0.7 4.606E+4 0.018
11191 0.695 4.666E+4 0.016
1186. 0.689 4.726E+4 0.015

12/03/07 2 09:02:35



AQTESOLYV for Windows G10D Rising Head 10-3-07

Time ésec) Displacement (ft) Timeésec) Displacement (ft
: : 0.682 + P 0.013 )

1332, 0677 4 846E+4 0.009 %
1411.5 0.672 4 906E+4 0.006 7
1495.8 0.666 4.966E+4 0.006
1585.1 0.661 5.026E+4 0.006
1679.6 0.656 5.086E+4 0.004
1779.7 0.647 5.146E+4 0.004
1885.8 0.64 5.206E+4 0.00
1998.2 0.634 5.266E+4 0.
2117.2 0.627
SOLUTION
Aquifer Model: Confined
Solution Method: Hvorslev
Shape Factor: 3.37
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate
K 2.375E-6 cm/sec
yO 0.6326 ft

12/03/07 3 09:02:35
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G11D FALLING HEAD 10-18-07
Data Set: T:\..\G11D th 10-18-07.aqt
Date: 12/03/07 Time: 08:58:26
PROJECT INFORMATION
Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: G11D
Test Date: 10-18-07
AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (G11D)
Initial Displacement: 0.753 ft Static Water Column Height: 40.32 ft
Total Well Penetration Depth: 5.73 ft Screen Length: 9.68 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft
\ Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K = 1.838E-5 cm/sec y0 = 0.6737 ft




AQTESOLV for Windows

G11D Falling Head 10-18-07

Data Set: T:\Projects\91-118 CLI\Technical\Groundwater\CLI #3 slug test data\CLI#3 slug test data 2007\CLI #3
Title: G11D Falling Head 10-18-07

Date: 12/03/07
Time: 08:58:32

PROJECT INFORMATION

Company: PDC Technical Services, Inc.

Client; Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Date: 10-18-07
Test Well: G11D

AQUIFER DATA

Saturated Thickness: 5. ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G11D

X Location: 0. ft
Y Location: 0. ft

Initial Displacement: 0.753 ft

Static Water Column Hel%ht 40.32 ft

Casing Radius: 0.08333
Wellbore Radius: 0.3333 ft
Well Skin Radius: 0.3333 ft
Screen Length: 9.68 ft

Total Well Penetration Depth: 5.73 ft

Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft

Gravel Pack Porosity: 0.3
No. of Observations: 101

Time (sec)

Observation Data

Displacement (ff)
0.753

Time gsec)

Displacement (ft)

75
1.7 0.73 567.2 0.506
3.5 0.726 602.7 0.497
5.4 0.721 640.3 0.484
7.5 0.717 680.1 0.476
9.7 0.728 722.3 0.463
12, 0.732 767. 0.451
14.5 0.71 814.4 0.44
17.1 0.714 864.6 0.43
19.9 0.716 917.7 0.413
22.8 0.71 974. 0.408
259 0.707 1033.6 0.39
292 0.691 1096.8 0.376
32.7 0.685 1163.7 0.366
36.4 0.687 1234.6 0.353
40.3 0.691 1309.7 0.338
44.5 0.682 1389.2 0.326
48.9 0.684 1473.5 0.312
53.6 0.686 1562.8 0.296
58.6 0.686 1657.3 0.284
63.9 0.68 1757.4 0.271
69.5 0.679 1863.5 0.246
75.4 0.677 1975.9 0.241
81.7 0.677 2094.9 0.228
88.3 0.668 2221 0.216
12/03/07 08:58:32

)
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AQTESOLYV for Windows G11D Falling Head 10-18-07

Time (sec) Displacement (ft) Time Ssec) Displacgment (ft)

0.664 . 2

102.8 0.857 2496.1 0.191
110.7 0.654 2646. 0.179
119.1 0.652 2804.8 0.166
128. 0.639 2973. 0.157
137.4 0.639 3151.1 0.145
147 4 0.627 3339.8 0.132
158. 0.634 3539.7 0.125
169.2 0.602 3751.4 0.114
181.1 0.629 3975.7 0.109
193.7 0.62 4213.3 0.1
207. 0.62 4464.9 0.091
2211 0.613 4731.5 0.084
236. 0.597 5013.9 0.072
251.8 0.595 5313. 0.072
268.6 0.581 5629.8 0.066
286.4 0.597 5965.4 0.061
305.2 0.588 6320.9 0.056
3251 0.582 6697.4 0.054
346.2 0.572 7096.3 0.049
368.6 0.559 7518.8 0.049
392.3 0.565 7966.3 0.043
417 .4 0.552 8440.3 0.043
444, 0.544 8942 .4 0.041
472.2 0.529 9474.3 0.034
502.1 0.526

SOLUTION

Aquifer Model: Confined

Solution Method: Hvorslev

Shape Factor: 3.37

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.838E-5 cm/sec
y0 0.6737 ft

12/03/07 2 08:58:32
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G11D RISING HEAD 10-19-07
Data Set: T:\..\G11D rh 10-19-07.aqt
Date: 12/03/07 Time: 08:58.53
PROJECT INFORMATION
Company: PDC Technical Services, Inc.
Client: Clinton Landfill #3
Project: 91-0118.10
Location: Clinton, IL
Test Well: G11D
Test Date: 10-19-07
AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (G11D)
Initial Displacement: 0.819 ft Static Water Column Height: 40.32 ft
Total Well Penetration Depth: 5.73 ft Screen Length: 9.68 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

= 1.575E-5 cm/sec y0 = 0.6037 ft

Hagngd



AQTESOLYV for Windows G11D Rising Head 10-19-07

Data Set: T:\Projects\91-118 CLN\Technical\Groundwater\CLI| #3 slug test datapCLI#3 slug test data 2007\CLI| #3
Title: G11D Rising Head 10-19-07

Date: 12/03/07

Time: 08:58:58

PROJECT INFORMATION

Comparg: PDC Technical Services, Inc.
Client: Clinton Landfill #3

Project: 91-0118.10

Location: Clinton, IL

Test Date: 10-19-07

Test Well: G11D

AQUIFER DATA

Saturated Thickness: 5. ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA
Test Well: : G11D

X Location: 0. ft
Y Location: O. ft

Initial Displacement: 0.819 ft

Static Water Column Hei%tht: 40.32 ft

Casing Radius: 0.08333

Wellbore Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 9.68 ft

Total Well Penetration Depth: 5.73 ft

Corrected Casing Radius (Bouwer-Rice Method): 0.08333 ft
Gravel Pack Porosity: 0.3

No. of Observations: 133

Observation Data

Time (sec Displacement (it Time §sec) Displacement (ft)
: inAJ 0.612

0.4 0.755 328.3 0.604
0.8 0.734 348.2 0.597
1.3 0.775 369.3 0.59
1.7 0.73 391.7 0.583
2.2 0.755 415.4 0.574
2.8 0.738 440.5 0.567
3.3 0.751 467.1 0.558
3.9 0.748 495.3 0.551
4.6 0.746 525.2 0.54
5.2 0.749 556.8 0.533
5.9 0.749 590.3 0.521
6.7 0.745 625.8 0.508
7.5 0.744 663.4 0.501
8.3 0.744 703.2 0.492
9.2 0.742 745.4 0.48
10.1 0.742 790.1 0.466
11.1 0.744 837.5 0.458
12.2 0.745 887.7 0.44
13.3 0.744 940.8 0.432
14.5 0.74 997 .1 0.419
15.7 0.742 1056.7 0.406
17.1 0.739 1119.9 0.394
18.5 0.742 1186.8 0.38
20. 0.745 1257.7 0.367

12/03/07 1 08:58:58



AQTESOLYV for Windows G11D Rising Head 10-19-07

Time (sec) Displacement (ft) Time §sec) Displacement (ft)

. 0.744 . 0.353
23.1 0.739 1412.3 0.341
24.8 0.739 1496.6 0.326
26.6 0.739 1585.9 0.31
28.5 0.735 1680.4 0.3
30.6 0.735 1780.5 0.282
32.8 0.735 1886.6 0.271
35.1 0.729 1999. 0.257
37.6 0.731 2118. 0.243
40.2 0.726 2244 1 0.228
43. 0.726 2377.7 0.216
45.9 0.726 2519.2 0.202
49. 0.724 2669.1 0.189
52.3 0.72 2827.9 0.175
55.8 0.719 2996.1 0.162
59.5 0.719 3174.2 0.152
63.4 0.717 3362.9 0.139
67.6 0.715 3562.8 0.127
72. 0.71 3774.5 0.118
76.7 0.71 3998.8 0.109
81.7 0.706 4236.4 0.098
87. 0.708 4488. 0.089
92.6 0.703 4754.6 0.082
98.5 0.699 5037. 0.073
104.8 - 0.699 5336.1 0.066
111.4 0.699 5652.9 0.059
118.4 0.693 5988.5 0.054
125.9 0.688 6344. 0.049
133.8 0.685 6720.5 0.043
142.2 0.679 7119.4 0.038
1561.1 0.676 7541.9 0.034
160.5 0.672 7989.4 0.032
170.5 0.665 8463.4 0.029
181.1 0.661 8965.5 0.027
192.3 0.656 9497.4 0.025

204.2 0.654 1.006E+4 0.024
216.8 0.647 1.066E+4 0.022
230.1 0.644 1.126E+4 0.02
2442 0.636 1.186E+4 0.02
2591 0.631 1.246E+4 0.019
274.9 0.622 1.306E+4 0.018
2901.7 0.617

SOLUTION

Aquifer Model: Confined
Solution Method: Hvorslev
Shape Factor: 3.37

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.575E-5 cm/sec
yo 0.6037 ft

12/03/07 2 08:58:58
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Significant Modification Application PDC Project No. 91-0118.31
Clinton Landfill No. 3 February 2008
DeWitt County, lllinois

ATTACHMENT 12: Updated Potentiometric Data
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TABLE 812.314-9
Flow Rates in the Water Bearing Units

Clinton Landfill No. 3
Quarter Water Groundwater | Groundwater Flow | Groundwater Flow
Table Elevation Gradient (i) Velocity (V) Velocity (V)
| Measured (feet/foot) (feet/day) (meters/year)
 Upper Radnor Till o - S
Ist Quarter of 2007 7.82E-03 3.53E-03 3.93E-01
2nd Quarter of 2007 6.63E-03 2.99E-03 3.33E-01
3rd Quarter of 2007 9.46E-03 4.27E-03 4.75E-01
4th Quarter of 2007 9.16E-03 4.14E-03 4.60E-01
Average = 8.27E-03 3.73E-03 4.15E-01
_Lower Radnor Till C T
1st Quarter of 2007 8.19E-03 1.47E-02 1.63
2nd Quarter of 2007 2.62E-03 4.69E-03 0.52
3rd Quarter of 2007 8.57E-03 1.53E-02 1.70
4th Quarter of 2007 8.34E-03 1.49E-02 1.66
Average = 6.93E-03 1.24E-02 1.38
Organic Soil .
1st Quarter of 2007 4.96E-03 8.13E-04 9.04E-02
2nd Quarter of 2007 4.86E-03 7.96E-04 8.85E-02
3rd Quarter of 2007 5.79E-03 9.48E-04 1.05E-01
4th Quarter of 2007 5.62E-03 9.20E-04 1.02E-01
Average = 5.31E-03 8.69E-04 9.67E-02
Notes:

1. Hydraulic gradients (i) for the Upper Radnor Till sand are estimated using potentiometric
data from wells EX-21S and EX-23S.
Hydraulic gradients (i) for the Lower Radnor Till sand are estimated using potentiometric
data from wells EX-7 and EX-15.
Hydraulic gradients (i) for the Organic Soil are estimated using potentiometric data
data from wells EX-20 and EX-24.
2. Average groundwater flow velocity, V =K i/n.
3. Average hydraulic conductivity (K): Upper Radnor Till sand = 1.58E-01 feet per day;
Lower Radnor Till sand = 0.626 feet per day;
Organic Soil = 7.37E-02 feet per day;
4. n = Effective porosity of the Upper and Lower Radnor Till sands = 0.35 (from published ranges).
n = Effective porosity of the Organic Soil = 0.45 (from published ranges).

T\Projects\91-118 CLI\Permit Applications\CL #3 Chemical Waste Unit IEPA App\Groundwater\20 Qtr Mean Exp Wells.xls
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Significant Modification Application PDC Project No. 91-0118.31
Clinton Landfill No. 3 February 2008
DeWitt County, Illinois

ATTACHMENT 13: CWU Groundwater Impact Assessment Conceptual Models






TABLE 812.316-2

SUMMARY OF SLUG TEST RESULTS
Clinton Landfill No. 3

Hvorslev Method
Well Geologic Hydraulic Conductivity (K), cm/sec. Geometric
No. Unit Falling Head (K) | Rising Head (K,) | Mean K (cm/sec.)
EX-22S Upper Radnor Till Sand 9.39E-05 1.36E-04 1.13E-04
EX-23S Upper Radnor Till Sand 1.13E-05 7.94E-06 9.47E-06
EX-21S Upper Radnor Till Sand 1.50E-04 1.73E-04 1.61E-04
Geometric Mean, all wells: 5.57E-05
_Hvorslev Method B
Well Geologic Hydraulic Conductivity (K), cm/sec. Geometric
No. Unit Falling Head (Ky) | Rising Head (K,) | MeanK (cm/sec.)
EX-12S Lower Radnor Till Sand 3.22E-04 2.70E-04 2.95E-04
EX-4 Lower Radnor Till Sand 3.12E-05 3.22E-05 3.17E-05
EX-5 Lower Radnor Till Sand 1.49E-03 1.10E-03 1.28E-03
EX-6 Lower Radnor Till Sand 4.66E-03 4.00E-03 4.32E-03
EX-8S Lower Radnor Till Sand 9.93E-04 8.63E-04 9.26E-04
EX-21 Lower Radnor Till Sand 5.23E-04 4.76E-04 4.99E-04
G10M Lower Radnor Till Sand 1.01E-05 1.03E-05 1.02E-05
Gl1IM Lower Radnor Till Sand 2.98E-05 1.87E-05 2.36E-05
Geometric Mean, all wells: 2.21E-04
Hvorslev Method
Well Geologic Hydraulic Conductivity (K), cm/sec. Geometric
No. Unit Falling Head (K9 | Rising Head (K,;) | Mean K (cm/sec.)
EX-12D Organic Soil 5.97E-05 7.75E-05 6.80E-05
EX-13 Organic Soil 6.77E-06 4.23E-06 5.35E-06
EX-14 Organic Soil 1.14E-05 6.88E-06 8.86E-06
EX-17 Organic Soil 2.76E-05 1.81E-05 2.24E-05
EX-20 Organic Soil 8.68E-05 8.59E-05 8.63E-05
EX-22D Organic Soil 1.07E-04 8.09E-05 9.30E-05
EX-23D Organic Soil 2.64E-03 2.69E-03 2.66E-03
EX-24 Organic Soil 3.79E-05 4.94E-05 4.33E-05
G08D Organic Soil 3.55E-05 4.49E-05 3.99E-05
G09D Organic Soil 7.44E-07 4.37E-07 5.70E-07
G10D Organic Soil 5.62E-06 2.38E-06 3.66E-06
G11D Organic Soil 1.84E-05 1.58E-05 1.71E-05
Geometric Mean, all wells: 2.60E-05

Note: cm/sec. = centimeters per second

T:\Projects\91-118 CLI\Permit Applications\CL #3 Chemical Waste Unit [EPA App\Groundwater\CLI#3 Well Hydraulic Conductivity by unit.xls
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Significant Modification Application PDC Project No. 91-0118.31
Clinton Landfill No. 3 February 2008
DeWitt County, lllinois

ATTACHMENT 14: Darcy Velocity Through CWU Liner System Calculations






PDC Technical Services, Inc.

) "Project: Clinton Landfill No. 3 Chemical Waste Unit Computed By: Ganesh Krish

Project No: 91-0118.31 Task No.: 42000 Checked By: é Q é Date: 12/26/2007

DARCY VELOCITY
Calculate the Darcy Velocity through the Chemical Waste Unit liner system using the methodolgy described below:

1. Calculate the leachate impingement into the redundant leachate collection system which lies the upper liner system and the
bottom-most liner system. Although HELP modeling demonstrates that the maximum head acting on the upper liner system will at
all times be less than 12 inches, base the impingement on a uniform 12 inches of head acting on the upper liner. The upper liner
system consists of a 60 mil HDPE geomembrane over a Geosynthetic Clay Liner (GCL) which is underlain by another 60 mil HDPE
geomembrane. To simplify the calculations, ignore the HDPE geomembrane which directly underlies the GCL. Ignoring this
geomembrane will result in a significant overstatement of the leachate impingement into the underlying redundant leachate
collection system and is, therefore, a very conservative assumption.

2. Calculate the maximum head acting on the bottom-most liner system based on the impingement into the overlying redundant
leachate collection system as calculated during step 1. The redundant leachate collection system consists of a 200 mil thick HDPE
geonet with a specified transmissivity no less than 1 x 10" m? per second which equivalent to a hydraulic conductivity of 20 cm/sec.
The bottom-most liner system consists of 60 mil HDPE geomembrane over 3 feet of compacted Earth Liner with a hydraulic
conductivity no greater than 1 x 107 cmisec.

3. Calculate the Darcy Velocity through the bottom-most liner system assuming a uniform head equal to the maximum head
calculated during step 2. The maximum head calculated during step 2 acts on only a small portion of the liner system and,
therefore, the assumption that the maximum calculated head uniformly acts on the whole liner system is very conservative as it
overstates the true average head acting on the liner.

STEP 1 - IMPINGEMENT INTO REDUNDANT LEACHATE COLLECTION SYSTEM

Reference: The Hydrologic Evaluation of Landfill Performance (HELP) Model Engineering Documentation for Version 3,
EPA/800/R-94/168b, September 1994

There are two components to consider:

1 Vapor diffusion through intact geomembrane.
2. Leakage through holes in the geomembrane from both manufacturing and installation defects.

VAPOR DIFFUSION

.76 Eq. 141
qq = Kox (hg * Tg) inches / day P q. 14
TQ
Ky = Equivalent saturated hydraulic conductivity of ggomembrane (inches / day)
=  2.00E-13 cm/sec (p. 77, Table 8 - HELP Model default)
=  6.80E-09 inches per day
hg = Average hydraulic head on geomembrane (inches)

= 12 inches (conservative assumption as described above)
g = 0.3048 meters

T4 = Geomembrane thickness (inches)
= 0.06 inches

ds= 1.367E-06 inches / day
4.020E-13 meters / second
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PDC Technical Services, Inc.

) 'ﬁroject: Clinton Landfill No. 3 Chemical Waste Unit Computed By: Ganesh Krish ,
Project No: 91-0118.31 Task No.: 42000 Checked By: ’é Z d Date: 12/26/2007

MANUFACTURING DEFECTS

Wetted Radius - Poor Liner Contact

R= 0.61xa"®xh®®xKO"? (meters) p.92  Egq. 165

a = Defect area (meter?)
= 7.84E-07 m? (p. 77 - HELP Model Guidance)

h = Average hydraulic head on geomembrane (meters)
= 0.3048 meters

Ks = GCL saturated hydraulic conductivity (meters / second)
= 5.00E-09 cm/sec (maximum specified)
= 5.00E-11 meters/ sec
= 0.0001701 inches / day
R= 3.864 meters
R = 152.1 inches

Average Hydraulic Gradient

i 14 h p. 85 Eqg. 150
2 2% Tg X IN(Ro/ro)

h = Average hydraulic head on geomembrane (meters)
= 0.3048 meters

Te = GCL thickness (meters)
= 0.24 inches (typical)
= 0.006 meters
Ry = Wetted radius (meters)
= 3.864 meters
r.2 = Radius of flaw in geomembrane {meters)
= 0.0005 meters (p. 77 - HELP Model Guidance)
iz = 3.837

Seepage Through Geomembrane Manufacturing Defect

Qnim) = K X g X N X T X RZ X (N30 / N1s) (Meters / second) p. 83 Eq. 149

Ks = GCL saturated hydraulic conductivity (meters / second)
= 5E-11 meters / second

iag = Average hydraulic gradient on wetted area in controlling soil layer (from above)

= 3.837

n = Number of manufacturing defects (number / m?)
= 4 number of defects per acre (IEPA guidance)
= 9.88E-04 number of defects per m?

™= 3.1416

R = Wetted radius (from above) (meters)
= 3.86 meters

%
=
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PDC Technical Services, Inc.

N "F"roject: Clinton Landfill No. 3 Chemical Waste Unit Computed By: Ganesh Krish
Project No: 91-0118.31 Task No.: 42000 Checked By:

Date: 12/26/2007

N20 = Absolute viscosity of water at 20° C

= 0.00100 kg / m-sec (p. 85 - HELP Model Guidance)
Nis = Absolute viscosity of water at 15° C
= 0.00114 kg / m-sec (p. 85 - HELP Model Guidance)
Anim) = 7.80E-12 meters / second

INSTALLATION DEFECTS

Wetted Radius - Poor Liner Contact

R= 061xa® xh*x K" (meters) p.92  Eq.165
a = Defect area (meterz)
= 1.00E-04 m (p. 78 - HELP Model Guidance)
h = Average hydraulic head on geomembrane (meters)
= 0.3048 meters
K, = GCL saturated hydraulic conductivity (meters / second)
= 5.00E-09 cm/sec
=  5.00E-11 meters / sec
= 0.0001701 inches / day
R= 4.923 meters
R= 193.8 inches

Average Hydraulic Gradient

h p. 85 Eg. 150
2x Tgx In(Ry/rez)

ip = 1+

h = Average hydraulic head on geomembrane (meters)
= 0.3048 meters

Ts = GCL thickness (meters)
= 0.24 inches
= 0.006 meters

R, = Wetted radius (meters)

= 4.923 meters

ro2 = Radius of flaw in geomembrane (meters)
0.00559 meters (p. 78 - HELP Model Guidance)

iz = 4.746

Seepage Through Geomembrane Installation Defect

Ohiy = Ky X lavg X 0 X T X R2X (Mg / M1s) (Meters / second) p. 83 Eq. 149
9

Ke

GCL saturated hydraulic conductivity (meters / second)
5E-11 meters / second

= Average hydraulic gradient on wetted area in controlling soil layer (from above)
= 4.746

lavg
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PDC Technical Services, Inc.

'lsroject: Clinton Landfill No. 3 Chemical Waste Unit Computed By: Ganesh Krish,

Project No: 91-0118.31 Task No.: 42000 Checked By: / Date: 12/26/2007

n = Number of manufacturing defects (number / mz)
= 10 number of defects per acre (IEPA guidance)
= 2.47E-03 number of defects per m?

= 3.1416

R = Wetted radius (from above) (meters)
= 4.923 meters

N2o = Absolute viscosity of water at 20° C

= 0.00100 kg / m-sec (p. 85 - HELP Mode! Guidance)
N1s = Absolute viscosity of water at 15° C
= 0.00114 kg / m-sec (p. 85 - HELP Model Guidance)
iy = 3.92E-11 meters / second

IMPINGEMENT INTO REDUNDANT LEACHATE COLLECTION SYSTEM

q4= dg+ Anm) + Any

q= 4.74E-11 meters per second
1.49E-03 meters per year
5.88E-02 inches per year

s

STEP 2 -MAXIMUM HEAD

ON BOTTOM-MOST LINER SYSTEM

Reference: Geotechnical Aspects of Landfill Design and Construction, Xuede Qian, Robert M. Koerner, and Donald H. Gray (
2002 Print Version)

This is calculated using Giroud's 1992 Method (Equations 8.29 and 8.30 within Section 8.5.1.3)

Vg = AXLX[(4x 77k + 8% §] inches p.276  Eq.8.29
2xCos a
j= 1-012xexp{-[log (1.6xr/k/S* ) p.276  Egq.8.30
= 1.00E+00
where,

Ymax = maximum liquid head on the landfill liner in inches
L = horizontal drainage distance in inches
170 feet ( maximum design drainage length )
2040 inches
inflow rate in inches per day
5.88E-02 inches per year ( q_ from Step 1 above )
1.61E-04 inches per day ( 365 days per year )
design hydraulic conductivity of the drainage layer in inches per day

r

k

]

kspeciﬁed
Factor of Safety (FS) x Reduction Factor (RF)

Reference: Design of Lateral Drainage Systems for Landfills, Gregory N. Richardson, Ph.D., P.E. and Aigen Zhao, Ph.D., P.E. (
1999 Print Version)
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PDC Technical Services, Inc.

ﬁroject: Clinton Landfill No. 3 Chemical Waste Unit Computed By: Ganesh Krish

Project No: 91-0118.31 Task No.: 42000 Checked By: = ( (,A Date: 12/26/2007
where,
Kspecified = 20 cm/sec ( project - specific )
FS = 2 ( recommended by Richardson and Zhao, p. 22 )
RF = RFj, + RFg + RFg, + RFpe
= 6.95
where,

RFiy = reduction factor for elastic deformation, or intrusion of the adjacent geotextiles into the drainage channel

= 1.75 (Mean recommended value for Leachate Collection and Removal Systems, Table 3.1 of the above reference )
RF. = reduction factor for creep deformation of the drainage core and/or adjacent geotextile into the drainage channel

= 1.70 (Mean recommended value for Leachate Collection and Removal Systems, Table 3.1 of the above reference )
RF..= reduction factor for chemical clogging and/or precipitation of chemicals in the drainage core space

= 1.75 (Mean recommended value for Leachate Collection and Removal Systems, Table 3.1 of the above reference )
RFy = reduction factor for biological clogging in the drainage core space

= 1.75 (Mean recommended value for Leachate Collection and Removal Systems, Table 3.1 of the above reference )

k= 1.439 cm/sec
= 48,944 inches per day
o = slope angle of drainage layer, measured from horizontal in degrees
= 2.6 percent ( design drainage slope )
= 1.49 degrees
S= tana
= 0.026

Ymax = 0.0003 inches

STEP 3 - DARCY VELOCITY THROUGH THE BOTTOM-MOST LINER SYSTEM

Reference: The Hydrologic Evaluation of Landfill Performance (HELP) Model Engineering Documentation for Version 3,
EPA/B00/R-94/168b, September 1994

There are two components to consider:

1. Vapor diffusion through intact geomembrane.
2. Leakage through holes in the geomembrane from both manufacturing and installation defects.

VAPOR DIFFUSION

.76 Eq. 141
g = Ky X (g + Tg) inches / day P q
TQ
K,y = Equivalent saturated hydraulic conductivity of geomembrane (inches / day)

2.00E-13 cm / sec (p. 77, Table 8 - HEL.P Model default)
6.80E-09 inches per day

o

hg = Average hydraulic head on geomembrane (inches)

hg = 0.0003 inches ( equals ymax from Step 2)
hg=  0.00001 meters

Ty = Geomembrane thickness (inches)
= 0.06 inches

qq= 6.832E-09 inches / day
2.009E-15 meters / second
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PDC Technical Services, Inc.

'F;roject: Clinton Landfill No. 3 Chemical Waste Unit Computed By: Ganesh Krish
Project No: 91-0118.31 Task No.: 42000 Checked By: /{/4 Date: 12/26/2007

MANUFACTURING DEFECTS

Wetted Radius - Poor Liner Contact

R= 0.61xa"® x n®®x KO0 (meters) p.92  Eq. 165

a = Defect area (meter’)
= 7.84E-07 m? (p. 77 - HELP Model Guidance)

h = Average hydraulic head on the compacted earth liner [ CEL ] (meters)
= 0.00001 meters (from Step 2)

Ks = CEL saturated hydraulic conductivity (meters / second)
1.00E-07 cm/sec ( maximum specified )

1.00E-09 meters / sec

3.40E-03 inches / day

R= 0.025 meters
R= 1.0 inches

Average Hydraulic Gradient

h p. 85 Eq. 150
2 x T x In(Ry/rgz)

i = 1+

Average hydraulic head on the compacted earth liner (meters)
0.00001 meters (from Step 2)

o
non

o
]

CEL thickness (meters)
36 inches ( minimum specified )
0.914  meters

o

i

Rz = Wetted radius (meters)

0.025 meters

1

o2 = Radius of flaw in geomembrane (meters)
0.0005 meters (p. 77 - HELP Model Guidance)

0]

iz = 1.000

Seepage Through Geomembrane Manufacturing Defect

Thgm) = K X layg X 1 X T X R? X (N0 / Nys) (meters / second) p. 83 Eq. 149

Ks = CEL saturated hydraulic conductivity (meters / second)
= 1.00E-09 meters/second

iawg = Average hydraulic gradient on wetted area in controlling soil layer (from above)

= 1.000

n = Number of manufacturing defects (number / m?)
= 4 number of defects per acre (IEPA guidance)
=  9.88E-04 number of defects per m?

m= 3.1416

R = Wetted radius (from above) (meters)
= 0.0251 meters
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"lsroject: Clinton Landfill No. 3 Chemical Waste Unit Computed By: Ganesh Krish
Project No: 91-0118.31 Task No.: 42000 Checked By:

Date: 12/26/2007

N20 = Absolute viscosity of water at 20°C
= 0.00100 kg / m-sec (p. 85 - HELP Model Guidance)

N1s = Absolute viscosity of water at 15°C
0.00114 kg / m-sec (p. 85 - HELP Model Guidance)

Ahm) = 1.72E-15 meters / second

INSTALLATION DEFECTS
Wetted Radius - Poor Liner Contact
R= 0.61xa"®xh*®xK?"® (meters) p.92  Eq. 165

a = Defect area (meter?)
= 1.00E-04 m? (p. 78 - HELP Model Guidance)

h = Average hydraulic head on the CEL (meters)
= 0.00001 meters (from Step 2)

Ks = CEL saturated hydraulic conductivity (meters / second)
= 5.00E-11 meters / sec
= 0.000170 inches / day
R= 0.047 meters
R = 1.9 inches

Average Hydraulic Gradient

h p. 85 Eq. 150
2 x Tsx In(Ry/rep)

i = 1+

h = Average hydraulic head on the CEL (meters)
= 0.00001 meters (from Step 2)

Ts = CEL thickness (meters)

= 36 inches

= 0.914 meters
R, = Wetted radius (meters)

0.047 meters

.2 = Radius of flaw in geomembrane (meters)

= 0.00559 meters (p. 78 - HELP Model Guidance)

iy = 1.000

Seepage Through Geomembrane Installation Defect

Oni) = Ks X fayg X N X T X R? X (N0 / N4s) (meters / second) p. 83 Eq. 149
Ks = CEL saturated hydraulic conductivity (meters / second)
= 5E-11 meters / second

iag = Average hydraulic gradient on wetted area in controlling soil layer (from above)
1.000
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Project No: 91-0118.31 Task No.: 42000 Checked By: o~ CA Date: 12/26/2007

n = Number of manufacturing defects (number / mz)
= 10 number of defects per acre (IEPA guidance)

= 2.47E-03 number of defects per m?
m= 3.1416

R = Wetted radius (from above) (meters)
= 0.047 meters

N2o = Absolute viscosity of water at 20° C
= 0.00100 kg / m-sec (p. 85 - HELP Model Guidance)

N1s = Absolute viscosity of water at 15°C
= 0.00114 kg / m-sec (p. 85 - HELP Model Guidance)

Ang) = 7.60E-16 meters / second

IMPINGEMENT THROUGH LINER SYSTEM

9= Qa* dnm + Aniy

q= 4.49E-15 meters per second
1.42E-07 meters per year
5.57E-06 inches per year

g
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T, = thickness of geomembrane, cm

q. = geomembrane leakage rate, cm/sec

i = density of water, g/cm’

K, = equivalent saturated hydraulic conductivity of geomembrane, cm/sec
Ah = hydraulic head difference, cm H,0

Expressing Ap in terms of hydraulic head, Ah, diffusivity (also known as permeance or
coefficient of diffusion) and hydraulic conductivity are related as follows:

s P

Equation 139 applies to the diffusion of water through the geomembrane induced by
hydraulic head or vapor pressure differences. The program applies Darcy’s law to
geomembrane liners in the same manner as for soil liners (Equation 137). Diffusivity
is expressed in the program as equivalent hydraulic conductivity. Table 8 provides
default "equivalent hydraulic conductivities" for geomembranes of various polymer types.
Leakage through intact sections of geomembranes is computed as follows:

0 for h 8(k), =0 %
q;,(K); = K (0 h (k) + T, (k) for h.(k), > 0 (141)
‘or .
£ Tg(k) e _
where

q, (k); = geomembrane leakage rate by diffusion during time step i,
inches/day

K, (k) = equivalent saturated hydraulic conductivity of geomembrane in
subprofile k, inches/day

hég (k); = average hydraulic head on geomembrane liner in subprofile k
during time step i, inches

T, (k) = thickness of geomembrane in subprofile k, inches

4.16.2 Leakage Through Holes in Geomembranes

Properly designed and constructed geomembrane liners are seldom installed
completely free of flaws as evident from leakage flows and post installation leak tests. \
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TABLE 8. GEOMEMBRANE DIFFUSIVITY PROPERTIES®

Geomembrane Material

Coefficient of

Migration, cm?/sec

Equivalent Hydraulic
Conductivity, cm/sec

Butyl Rubber 2x10M 1x102
Chlorinated Polyethylene (CPE) 6x10 4x107"?
Chlorosulfonated Polyethylene n 2
(CSPE) or Hypalon 10 310
Epichlorohydrin Rubber (CO) 3x10° 2x101°
Elasticized Polyolefin 1x10™" 8x10"
Ethylene-Propylene Diene 1 12
Monomer (EPDM) 2x10 2x10
Neoprene 4x10M 3x101"2
Nitrile Rubber 5x10°1° 3x10M
Polybutylene 7x10°12 5x10"
Polyester Elastomer 2x1071° 2x101
Low-Density Polyethylene 12 13
(LDPE) 5x10 4x10
High-Density Polyethylene 12 13
(HDPE) 3x10 2x10
Polyvinyl Chloride (PVC) 2x101° 2x10M
Saran Film 9x107" 6x10"

* From Giroud and Bonaparte (1985)

Geomembrane flaws can range in size from pinholes that are generally a result of
manufacturing flaws such as polymerization deficiencies to larger defects resulting from
seaming errors, abrasion, and punctures occurring during installation.
Bonaparte (1989) defines pinhole-sized flaws to be smaller than the thickness of the
geomembrane. Since geomembrane liner thicknesses are typically 40 mils or greater, the
HELP program assigns the diameter of pinholes to be 40 mils or 0.001 m (defect area
= 7.84x107 m?). Giroud and Bonaparte (1989) indicates that pinhole flaws are more
commonly associated with the original, less sophisticated, geomembrane manufacturing

77
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techniques. Current manufacturing and polymerization techniques have made pinhole
flaws less common. Giroud and Bonaparte (1989) defined installation defect flaws to be
of a size equal to or larger than the thickness of the geomembrane. Based on 6 case
studies that produced consistent results, Giroud and Bonaparte (1989) recommended using /~%—
a defect area of 1 cm? (20 x 5 mm) for conservatively high predictions of liner leaka
on projects with intensive quality assurance/quality control monitoring during liner
construction. Therefore, the HELP program uses a defect area of 1 cm?. Finally, the
HELP program user must define the flaw density or frequency (pinholes or defects/acre)
for each geomembrane liner. Giroud and Bonaparte (1989) recommended using a flaw
density of 1 flaw/acre for intensively monitored projects. A flaw density of 10
flaws/acre or more is possible when quality assurance is limited to spot checks or when
environmental difficulties are encountered during construction. Greater frequency of
defects may also result from poor selection of materials, poor foundation preparation and
inappropriate equipment as well as other design flaws and poor construction practices.

Geosyntec (1993) indicated that geomembranes may undergo deterioration due to
aging or external elements such as chemicals, oxygen, micro-organisms, temperature,
high-energy radiation, and mechanical action (i.e., foundation settlement, slope failure,
etc.). Although geomembrane deterioration can create geomembrane flaws or increase
the size of existing flaws, the HELP program does not account for this time-dependent
deterioration in the liner.

The liquid that passes through a geomembrane hole will flow laterally between the
geomembrane and the flow limiting (controlling) layer of material adjacent to the
geomembrane, unless there is perfect contact between the geomembrane and the
controlling soil or free flow from the hole. The space between the geomembrane and the
soil is assumed to be uniform. The size of this space depends on the roughness of the
soil surface, the soil particle size, the rugosity and stiffness of the geomembrane, and the
magnitude of the normal stress (overburden pressure) that tends to press the
geomembrane against the soil. The HELP program ranks the contact between a
geomembrane and soil as perfect, excellent, good, poor, and worst case (free flow). The
HELP program also permits designs where a geomembrane is separated from a low
permeability soil by a geotextile. The leakage is controlled by the hydraulic
transmissivity of the gap or geotextile between the geomembrane and the soil. This
interfacial flow between the geomembrane and soil layer covers an area called the wetted
area. The hole in the geomembrane is assumed to be circular and the interfacial flow
is assumed to be radial; therefore, the wetted area is circular.  Giroud and Bonaparte
(1989); Bonaparte et al. (1989); and Giroud et al. (1992) examined steady-state leakage
through a geomembrane liner for all of these qualitative levels of contact and provided
either theoretical or empirical solutions for the leakage rate and the radius of interfacial
flow. Leakage and wetted area are dependent on the static hydraulic head on the liner;
the hydraulic conductivity and thickness of the surrounding soil, waste, or geotextile
layers; the size of the flaw; and the contact (interface thickness) between the
geomembrane and the controlling soil layer.
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el

T,

5

(k) = thickness of soil layer at base of subprofile k, inches

Interfacial Flow

Problems associated with the installation of geomembrane liners typically causes an
interface or gap to develop between the installed geomembrane liner and the adjacent
materials. Even with a large overburden pressure on the geomembrane liner, gaps exist
due to geomembrane wrinkles from installation; clods, large particle size and
irregularities in the subsoil; and the stiffness of the geomembrane preventing the liner
from filling the small voids between soil particles. However, the thickness of the
interface is dependent on the effective stress on the liner. Percolation through
geomembrane flaws typically involves radial flow through the interface and vertical flow
through the controlling layer (See Figure 9). This flow also occurs in reverse when the
controlling layer is placed over the geomembrane (See Figure 10). Layer erosion and
consolidation can increase the interface thickness over time; however, such increases are
not considered in the HELP program.

The head acting on the geomembrane liner decreases from a maximum at the edge
of the geomembrane flaw to zero at the edge of the wetted area. Flow through the
interface and controlling layer completely dissipates the leachate head or, as with intact
liners, the total head on the liner. The leachate is assumed to flow radially until this
head is dissipated; this radial distance is called the wetted area.

Giroud and Bonaparte (1989) indicated that the interfacial flow is dependent on the
hydraulic transmissivity (thickness) of the air or geotextile cushion occupying the
interface, the hydraulic head on the geomembrane, the hydraulic conductivity of the
controlling soil layer, and the size of the geomembrane flaw. Vertical flow through the
controlling layer is dependent on the hydraulic conductivity of the layer, the hydraulic
gradient on the layer at various locations in the wetted area, and the area of the wetted
area.

Giroud and Bonaparte (1989) and Giroud et al. (1992) used Darcy’s law for flow
through a porous media, considering both radial and interfacial flow, and developed the
following equation, modified for flow per unit area and temperature corrected, for
estimating leakage through circular flaws in geomembranes with interfacial flow.

9, = K, i, nnR? (3-21) (149)
Nis
where
qs = interfacial flow leakage rate through flawed geomembrane, m/sec
K, = saturated hydraulic conductivity of controlling soil layer, m/sec
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Figure 10. Leakage with Interfacial Flow Above Flawed Geomembrane
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i = average hydraulic gradient on wetted area of controlling soil
layer, dimensionless

n = density of flaws, # per m’
R = radius of wetted area or interfacial flow around a flaw, m
n, = absolute viscosity of water at 20°C, 0.00100 kg/m-sec S

]

M1s absolute viscosity of water at 15°C, 0.00114 kg/m-sec

Since the U.S. Geological Survey defined hydraulic conductivity, in Meinzer units,
as the number of gallons per day of water passing through 1 ft* of medium under a unit
hydraulic gradient (1 ft/1 ft) at a temperature of 60°F (15°C) (Viessman et al., 1977;
Linsley et al., 1982), Equation 149 was corrected to reflect an absolute water viscosity
at 15°C (Giroud and Bonaparte, 1989).

Giroud et al. (1992) developed the following equation to describe the average
hydraulic gradient on the geomembrane; a description of the development is presented
in the following paragraphs.

. h,
ing = 1+ R (150)
rD
where
h, = total hydraulic head on geomembrane, m
T, = thickness of controlling soil layer, m
r, = radius of a geomembrane flaw, m

Methods for calculating the wetted area radius for various liner contact conditions and
design cases are presented in the following sections.

The HELP program applies Equations 149 and 150 as follows:

K () dp, (B), nys(k) © Ry y(R); 151
avga 3 ( )
6,276,640

0., (0, - ( 0.00100 J

0.00114

85






B (B,
Rz,s(k)t) (152)
’

%923

im”(k), =1-

2 T,(k) m[

where

qL, r’(k),. = leakage rate through pinholes (2) or installation defects (3) with
interfacial flow in subprofile k during time step i, inches/day

K. (k) = saturated hydraulic conductivity of controlling soil layer in
subprofile k, inches/day

i, ,(k)i = average hydraulic gradient on wetted area of controlling soil
| layer from pinholes (2) or installation defects (3) in subprofile k
during time step i, dimensionless

n,s(k) = density of pinholes (2) or defects (3) in subprofile k, #/acre

R, ;(k); = radius of wetted area or interfacial flow around a pinhole (2) or an
installation defect (3) in subprofile k during time step i, inches

6,272,640 = units conversion, 6,272,640 square inches per acre

To,;, = radius of flaw; pinhole Toy = 0.02 inches; defect r, , = 0.22 inches

h(k). = average hydraulic head on liner in subprofile k during time step i,
inches

T,(k) = thickness of soil layer at base of subprofile k, inches

Geotextile Interface

Giroud and Bonaparte (1989) assumed a unit hydraulic gradient for vertical flow
through the controlling layer (i.e., Equation 149 without the i,,, term) and applied the
principle of conservation of mass to the radial and vertical flow through the
geomembrane. They integrated the resulting equation and developed the following
equation for estimating the radius of the wetted area:

F-N
-
@
N

2 (153)
21,,(3) . (_) ] 1]
r R
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Bz, .

Ry(k); = 0.124 h (k);* K, (k)% (161)

Good Liner Contact

Using the equations for perfect and excellent liner contact and free-flow percolation
through geomembrane liners, Giroud and Bonaparte (1989) developed leakage rate curves
for a variety of conditions (i.e., leachate head, saturated hydraulic conductivity, etc.).
The worst case field leakage was arbitrarily defined to be midway between free-flow and
excellent contact leakage estimates. The area between worst case field leakage and
excellent contact leakage was arbitrarily divided into thirds and defined as good and poor
field leakage. However, due to the lengthy calculations required to estimate good and
poor liner leakage, Giroud and Bonaparte (1989) developed empirical equations to predict
leakage through geomembrane liners under good and poor field conditions. These
equations are discussed in the following paragraphs.

Giroud and Bonaparte (1989) indicated that good geomembrane liner contact can be
defined as a geomembrane, installed with as few wrinkles as possible, on an adequately
compacted, low-permeability layer with a smooth surface. Similar to Equations 156 and
159, Giroud and Bonaparte (1989) observed families of approximately parallel linear
curves when plotting the leakage rate as a function of total head on the geomembrane
liner, geomembrane flaw area, and saturated hydraulic conductivity of the controlling soil
or waste layer. Giroud and Bonaparte (1989) concluded that the leakage rate through
damaged geomembranes is approximately proportional to equations of the form a; h.*
K,*. Therefore, Giroud and Bonaparte (1989) proposed the following equation for
determining the wetted area radius for good liner contact:

R = 0.26 aOO.OS th.45 Ks~0.13 (162)
m m® m  M/[s¢c

This radius, as it is actually computed below in Equations 163 or 164, is then used
in Equation 152 to compute the average hydraulic gradient. The radius and average
hydraulic gradient are then used in Equation 151 to compute the leakage rate for
geomembrane flaws. Similar to Equation 159, Equation 162 has the limitation that the
saturated hydraulic conductivity of the controlling soil layer must be less than 1x10*
cm/sec. Equation 162 is valid only in units of meters and seconds.

Pinholes. Inserting pinhole area, performing units conversion and simplifying,
Equation 162 is converted for radius of leakage from pinholes in geomembranes with
good contact with low permeability controlling soil layers as follows:
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Ry(k), = 0.174 h (k)}*° K (k)" (163)

Installation Defects. By inserting the installation defect area, converting units and
simplifying, Equation 162 is converted to the following equation for radius of leakage
from installation defects in geomembranes with good contact with low permeability
controlling soil layers.

Ry(k), = 0222 h (k)] K, (k)™ (164)

Poor Liner Contact

Giroud and Bonaparte (1989) indicated that poor geomembrane liner contact can be
defined as a geomembrane, installed with a certain number of wrinkles, on a poorly
compacted, low-permeability soil or waste layer, with a surface that does not appear
smooth. Similar to Equation 162, Giroud and Bonaparte (1989) proposed the following
equation for determining the radius of leakage through a geomembrane for poor contact
with a low permeability controlling soil layer:

- 0.6l .aoo,os hgo.45 K,'O'B (165) %

R
M mT oM m/sec

This radius, as it is actually computed below in Equations 166 or 167, is then used
in Equation 152 to compute the average hydraulic gradient. The radius and average
hydraulic gradient are then used in Equation 151 to compute the leakage rate for
geomembrane flaws. Similar to Equations 159 and 162, Equation 165 has the limitation
that the saturated hydraulic conductivity of the controlling soil layer must be less than
1x10* cm/sec. Equation 165 is valid using units of meters and seconds.

Pinholes. By inserting pinhole area, performing units conversion and simplifying,
Equation 165 is converted to the following equation for radius of leakage from pinholes
in geomembranes with poor contact with low permeability controlling soil layers.

R,(k); = 0.174 h (k);* K (k)~°1 (166)

Installation Defects. By inserting the installation defect area, converting units and
simplifying, Equation 165 is converted to the following equation for radius of leakage
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276 Chapter 8 Liquid Drainage Layer

k = hydraulic conductivity of the drainage layer, in./day or mm/sec;
S = slope of the drainage layer, S = tana; and
a = slope angle of drainage layer, measured from horizontal, degrees.

This formula was first presented by C. A. Moore in 1980 without derivation or
explanation of its origin or limitations.

8.5.1.2 Moore’ 1983 Method. Moore presented another formula for estimat-
ing the maximum liquid head over a sloping barrier in 1983 (USEPA, 1983). This for-
mula is expressed as:

Ymax = L*[(r/k + SV — S] (8.28)

where y.., = maximum liquid head on the landfill liner, in. or mm;
L = horizontal drainage distance, in. or mm;
r = inflow rate, in./day or mm/sec;
k = hydraulic conductivity of the drainage layer, in./day or mm/sec;
S = slope of the drainage layer, S = tana; and
a = slope angle of drainage layer, measured from horizontal, degrees.

This formula is simpler than Moore’s 1980 formula. But again, neither derivation
nor explanation of its origin or limitations was included in the 1983 report.

8.5.1.3 Giroud’s 1992 Method. Giroud et al. presented a different formula for
estimating the maximum liquid head over a sloping liner based on a simplifying
assumption and numerical methods in 1992 (Giroud et al., 1992; Giroud and Houlihan,
1995). This formula is expressed as

Ymax = joL+[(4-r/k + $)7 — §1/(2+cosa) (829)
A parameter j in the formula can be calculated as
j=1—012-exp{~[log(1.6+r/k/S?")%} (8.30)

where y.., = maximum liquid head on the landfill liner, in. or mm;
L = horizontal drainage distance, in. or mm;
r = inflow rate, in./day or mm/sec;
k = hydraulic conductivity of the drainage layer, in./day or mm/sec;
S = slope of the drainage layer, S = tana; and
a = slope angle of drainage layer, measured from horizontal, degrees.

8.5.1.4 McEnroe’s 1993 Method. Based on the standard Dupuit assumptions,
McEnroe presented a graphic method in 1989 (McEnroe, 1989) to estimate the maiﬂ'
mum leachate head over the liner. It is only suitable for slopes of less than 10%.
McEnroe presented another set of formulas for estimating the maximum saturate
depth over a sloping liner in 1993 (McEnroe, 1993). In the derivation of these formu-
las, the lateral drainage over the liner was described by an extended form of the
Dupuit discharge formula (Harr, 1962, Childs, 1971; Chapman, 1980). ]

According to McEnroe (1993), the explicit formulas for estimating the maximu?
liquid head over a landfill liner that is draining freely, with no backwater effect from
the collection trough, are expressed as

Sectior

In

If R < 1/4 (Figure
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Design of Lateral Drainage Systems for Landfills

3.1.2 Geocomposite Drains

- Hazardous waste landfill regulation 40 CFR 264.301(3) requires a minimum 3x10° m¥sec-m
transmissivity for a composite drainage media. Composite drainage media are composed of a geonet
drainage core with a geotextile laminated to one or both faces. A geocomposite drain is designed to
replace or augment soil drainage over a large surface area. There are obvious advantages for
geocomposites to be used as landfill lateral drainage, such as, a significant saving in landfill volume, ease
of installation, consistency in material properties inherent with manufacturing quality control (MQC)
plans, and lower cost in general. However, geocomposites are made of polymeric materials, which exhibit
different characteristics from natural drainage soils. To demonstrate an equivalence between soil drains
and geocomposite drains, two equations based on a design by function approach (Koemer, 1998) can be
applied as follows:"

Y
FS =—dv Eq.3.2
req'd
Y
‘{j = ultimare
s RF, -RF, -RF. -RF, Eq.33

where FS is the overall safety factor for drainage, ¥aow 1s the allowable transmissivity of the drainage

geocomposite, Wiqq 1s the required transmissivity (e.g., for MTG= 3*10° m’/sec-m), W g 1S the

transmissivity measured in accordance with ASTM D4716, and RF are service reduction factors
described as follows:

RF

reduction factor for elastic deformation, or inttusion of the adjacent geotextiles into the

drainage channel.

RF., = reduction factor for creep deformation of the drainage core and/or adjacent geotextile into
the drainage channel.

RF .. = reduction factor for chemical clogging and/or precipitation of chemicals in the drainage
core space.

RF,. = reduction factor for biological clogging in the drainage core space.

The suggested default values of the reduction factors are listed in Table 3.1 (Koerner, 1998).

Table 3.1 Recommended preliminary reduction factor values for determining allowable
flow rate or transmissivity of geonets (Koerner, 1998)

Application area RF;, RF, RF.. RFc
Surface water drains for covers

13-1.5 1.1-14 1.0-12 1215
Leachate Collection and
Removal Systems (ILCRS) 1.5-2.0 14-2.0 1.5-2.0 1.5-20
Leachate Detection Systems
(LDS) 1.5-2.0 14-2.0 1.5-2.0 1.5-2.0
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Design of Lateral Drainage Systems for Landfills

In the absence of site specific testing data, the authors recommend the upper limits of the above default
values for landfill covers, average default values for leachate collection systems, and lower limits for leak
detection systems. This reflects the extreme service life of the final cover, the potential for significant
compressive creep or intrusion and the large quantity of leachate to be handled by the leachate collection
system, and the expected lower level of intrusion and leachate volume to be conveyed by the leak
detection system. When a design drainage safety factor of 2 is used, the total safety factor (including the
reduction factors) suggested (Richardson and Zhao, 1998) is as follows:

e 8 for landfill closures (design drainage safety factor (2), intrusion (1.5), creep (1.4),
biological clogging (1.2), chemical clogging (1.5), i.e., 2¥1.5%1.4*1.2*¥1.5 = 7.6);

e 20 for leachate collection systems (2*1.75*1.7*1.75%1.75 = 18.2);

e 10 for leak detection systems (2*¥1.5%1.4*1.5%1.5 =9.5).

Thus

W itimate =8*3*10° m3/§ec-m =2.4*10" ms_/sec-rn for cover drains
Waltimate =20%*3*10"° m*/sec-m = 6 *10™ m’/sec-m for leachate collection drains.
Wutimare =10%3*10°° m*/sec-m = 3 *10™ m’/sec-m for leakage collection drains.

Research by Thiel and Stewart (1993), Soong and Koemer (1997) indicate that the HELP model
significantly underestimates percolation into a lateral drainage layer. Eight seepage-induced landfill slope
failures have been recorded and analyzed to confirm this by Soong and Koerner (1997). The federal and
state minimum permeability value of 1¥10° cm/sec or 1*107 crm/sec for drainage soils was found too low
by a factor of 10, and in some cases 100. Higher permeability dfainage media or high performance
drainage geocomposites are recommended. When the permeability of drainage media is increased to
1*10" cr/sec (increased by a factor of 10 over 1¥107 cm/sec), the minimum ‘prescriptive’ transmissivity
of a geosynthetic product is increased to (2.4 — 6.0)*10” m*/sec-m.

While the above total safety factors may appear to be very conservative, there may be long-term service
reduction factors not accounted for. For instance, Figure 3.1 shows extensive root penetration into a
geonet that was recovered from a failed landfill cover. The root penetration was so dense that the
transmissivity of the geonet drainage core was essentially reduced to zero. The authors feel that root
penetration in cover lateral drains can be minimized only by using high capacity drainage composites that
quickly remove water from the drain so that roots are not attracted within the core.
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TABLE 812.316-13
INPUT VALUES FOR MODEL - LOWER RADNOR TILL SAND
Clinton Landfill No. 3

MIGRATE V.9 Input Values Units
File Information |Baseline Input File: CWLRB.IN
Baseline Output File: CWLRB.OU
Landfill Surface Width of Landfill 405.93 m
Parameters Base Width 307.78 m
Landfill is treated as a Surface Boundary Condition
Initial Source Concentration 1 mg/l
Number of Layers 4
Lower Boundary Condition Impermeable
Change in Source Concentration Constant Source
LAYER 1 Vertical Dispersion Coefficient 0.0158 m%/a
Clay Liner Effective Porosity 0.288
Input Parameters |Adsorption Coefficient 0 cm’/g
Density 1.9 g/cm3
Thickness 0.9144 m
Number of Sublayers 3
Horizontal Dispersion Coefficient 0.0158 m’/a
Horizontal Darcy Velocity 0 m/a
Vertical Darcy Velocity 1.420E-06 m/a
LAYER 2 Vertical Dispersion Coefficient 0.0158 m*/a
Clay Fill Effective Porosity 0.288
[nput Parameters |Adsorption Coefficient 0 cm3/g
Density 1.9 ﬁ/cm3
Thickness 0.9601 m
Number of Sublayers 3
Horizontal Dispersion Coefficient 0.0158 m’/a
Horizontal Darcy Velocity 0 m/a
Vertical Darcy Velocity 1.420E-06 m/a
LAYER3 |Vertical Dispersion Coefficient 0.0158 m’/a
Silty Clay Effective Porosity 0.286
Input Parameters |[Adsorption Coefficient 0 cm’/g
Density 1.9 g/cm3
Thickness 5.71 m
Number of Sublayers 3
Horizontal Dispersion Coefficient 0.0158 m’/a
Horizontal Darcy Velocity 0 m/a
Vertical Darcy Velocity 1.420E-06 m/a
LAYER 4 Vertical Dispersion Coefficient 19.9 m’/a
Aquifer Effective Porosity 0.05
Input Parameters |Adsorption Coefficient 0 cm3/g
Density 1.9 g/cm3
Thickness 0.8543 m
Number of Sublayers 3
Horizontal Dispersion Coefficient 99.38 m’/a
Horizontal Darcy Velocity 0.746 m/a
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TABLE 812.316-13
INPUT VALUES FOR MODEL - LOWER RADNOR TILL SAND

Clinton Landfill No. 3
MIGRATE V.9 Input Values Units
Vertical Darcy Velocity 0 m/a
Times Times for Simulation 1 5,10,15,...,134 a
Distances Lateral Distances 202.96, 210.58, 218.20, 225.82, 233.44 m
I[ntegration Talbot 7,11,0,1
Parameters Gauss Normal
Notes:
1) m = meters 4) m/a = meters per year
2) mg/l = milligrams per liter 5) cm’/g = centimeters cubed per gram
3) m%/a= meters squared per year 6) cm/ g3 = centimeters per cubic gram
7) a= year
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TABLE 812.316-14
INPUT VALUES FOR MODEL - ORGANIC SOIL

Clinton Landfill No. 3
MIGRATE V.9 Input Values Units
File Information Baseline Input File: COSB.IN
Baseline Output File: COSB.OU
Landfill Surface Width 291.44 m
Parameters Base Width 227.26 m
Landfill is treated as a Surface Boundary Condition
Initial Source Concentration 1 mg/1
Number of Layers 4
Lower Boundary Condition Impermeable
Change in Source Concentration Constant Source
LAYER 1 Vertical Dispersion Coefficient 0.0158 m’/a
Clay Liner Effective Porosity 0.288
Input Parameters Adsorption Coefficient 0 cm’/g
Density 1.9 g/em’
Thickness 0.9144 m
Number of Sublayers 3
Horizontal Dispersion Coefficient 0.0158 m’/a
Horizontal Darcy Velocity 0 m/a
Vertical Darcy Velocity 1.420E-06 m/a
LAYER 2 Vertical Dispersion Coefficient 0.0158 m’/a
Clay Fill Effective Porosity 0.288
Input Parameters Adsorption Coefficient 0 cm3/g
Density 1.9 g/em’
Thickness 0.9601 m
Number of Sublayers 3
Horizontal Dispersion Coefficient 0.0158 m’/a
Horizontal Darcy Velocity 0 m/a
Vertical Darcy Velocity 1.420E-06 m/a
LAYER 3 Vertical Dispersion Coefficient 0.0158 m’/a
Silty Clay Effective Porosity 0.286
Input Parameters Adsorption Coefficient 0 cm’/g
Density 1.9 g/em’
Thickness 5.71 m
Number of Sublayers 3
Horizontal Dispersion Coefficient 0.0158 m’/a
Horizontal Darcy Velocity 0 m/a
Vertical Darcy Velocity 1.420E-06 m/a
LAYER 4 Vertical Dispersion Coefficient 1.11 m’/a
Aquifer Effective Porosity 0.05
Input Parameters Adsorption Coefficient 0 cm3/g
Density 1.9 g/em’
Thickness 1.042 m
Number of Sublayers 3
Horizontal Dispersion Coefficient 5.41 m’/a
Horizontal Darcy Velocity 0.0461 m/a
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TABLE 812.316-14
INPUT VALUES FOR MODEL - ORGANIC SOIL
Clinton Landfill No. 3

MIGRATE V.9 Input Values Units
Vertical Darcy Velocity 0 m/a
TimesDistances Times for Simulation 1 5, 10,15, ..., 134 a
Distances Lateral Distances 145.72, 153.34, 160.96, 168.58, 176.20 m
Integration Talbot 7,11,0,1
Parameters Gauss Normal
Notes:
1) m = meters 4) m/a = meters per year
2) mg/l = milligrams per liter 5) cm’/g = centimeters cubed per gram
3) m®/a = meters squared per year 6) cm/g’ = centimeters per cubic gram
7) a= year
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Clinton Landfill CWU -Lower Radnor Till Baseline Model-INPUT FILE CLRB.IN
Output Units = SI
Number of Layers

MIGRATE VERSION 9:

27

4

o P

405.927002
307.781006

0.9601
0.288
1900
0.0158
0.0158
1.42e-06

WO OoOOO o

0.286
1900
0.0158
0.0158
1.42e-06

WO OO OOo

0.8534
0.05

1900
19.879999
99.25

0

0.746

OO OO

yIrs

0
405.927002
307.781006

1

0

0.9144

1.9
0.0158
0.0158

1.42e-06

[eoNeNeoRe]

0.9601

1.9
0.0158
0.0158

1.42e-06

loNeoNeoNe]

5.71

1.9
0.0158
0.0158

1.42e-06

OO OO

0.8534

1.9
19.879999
99.25

0

0.746

0

0

0

m
ul

m
mg/L
VIS

Number of Landfills

Top Boundary Condition
Offset - Landfill 1
Surface Width

Base Width

Concentration

Half-Life

Bottom Boundary Condition

#Sublayers - Layer 1

m

g/cm3
m2/a
m2/a
m/a
m/a
nL/g
yrs
m/a

Thickness

Porosity

Density

Vertical Diffusion Coef.
Horz. Diffusion Coef.
Vertical Velocity
Horz. Velocity
Distribution Coef.
Half-Life

Sink Removal

Type of Fractures

#Sublayers - Layer 2

m

g/cm3
m2/a
m2/a
m/a
m/a
nL/g
yrs
m/a

Thickness

Porosity

Density

Vertical Diffusion Coef.
Horz. Diffusion Coef.
Vertical Velocity
Horz. Velocity
Distribution Coef.
Half-Life

Sink Removal

Type of Fractures

#Sublayers - Layer 3

m

g/cm3
m2/a
m2/a
m/a
m/a
mL/g
yrs
m/a

Thickness

Porosity

Density

Vertical Diffusion Coef.
Horz. Diffusion Coef.
Vertical Velocity
Horz. Velocity
Distribution Coef.
Half-Life

Sink Removal

Type of Fractures

#Sublayers - Layer 4

m

g/cm3
m2/a
m2/a
m/a
m/a
nL/g
yrs
m/a

No. of times of

5

yrs

Thickness

Porosity

Density

Vertical Diffusion Coef.
Horz. Diffusion Coef.
Vertical Velocity
Horz. Velocity
Distribution Coef.
Half-Life

Sink Removal

Type of Fractures
interest

Time



10 yrs 10 yrs Time

15 yrs 15 yrs Time

20 yrs 20 yrs Time

25 yrs 25 yrs Time

30 yrs 30 yrs Time

35 yIrs 35 yrs Time

40 yrs 40 yrs Time

45 YIS 45 yrs Time

50 yrs 50 yrs Time

55 yrs 55 yrs Time

60 yrs 60 yrs Time

65 yrs 65 yrs Time

70 yrs 70 yrs Time

75 yrs 75 yrs Time

80 yrs 80 yrs Time

85 yrs 85 yrs Time

20 vIs 90 yrs Time

95 yIrs 95 yrs Time

100 yrs 100 yrs Time

105 yrs 105 yrs Time

110 yrs 110 yrs Time

115 yIrs 115 yrs Time

120 yIrs 120 yrs Time

125 yrs 125 yrs Time

130 yrs 130 yrs Time

134 yrs 134 yrs Time

5 No. of distances of interest
202.962997 m 202.962997 m Distance
210.582993 m 210.582993 m Distance
218.203003 m 218.203003 m Distance
225.822998 m 225.822998 m Distance
233.442993 m 233.4429893 m Distance
7 11 0 1 TAU, N, SIG, RNU : Talbot Integ

NORMAL



Kk ko sk ke ke k ok ok ok ok ke ke ke ok ke sk sk ok ks ke ke ok ko kb ok ok ke kR ok ok ok ko ko ke ok ok ok Rk ke ke

* *
* *
* MIGRATEV WS S IMULATTION *
* *
* RUN DATE - 18- 1~ 8 *
* TIME - 19: 0:38 *
* *
* REVISION - 09/05/1996 *
* *
* VERSION 9.0.9 *
* *
* COPYRIGHT (¢) R.K. ROWE & J.R. BOOKER 1983-19%6 *
* *
* LICENSED USER: PDC Technical ServicesOOODOODOO *
* *
hkhkkhkhkhkhkkhkhkhkkhkhhbhhkhhhhkhkkhkhhddhkhkhhdhhkhkhkhhkhkhkkhkhkkhkkhkkhkkhdkkkkk
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Clinton Landfill CWU -Lower Radnor Till Baseline Model-INPUT FILE CLRB.IN

khkhkhkkhkhkkhkhkdkhkhkhkhhhkbhkhbdhhbdhhkbdhbhkhbbhrhkhbhhkhbh bbb bbb hkbhkhkdhkhkhhkhkhhhrhhdkhkrkhdhkkhhkkhxkk

SURFACE BOUNDARY

A A e

SURFACE BOUNDARY CONDITION DEFINED BY A CONSTANT CONCENTRATION CO

OFFSET OF CENTER OF LANDFILL 1 IS 0.0000E+00

WIDTH OF BASE OF LANDFILL IS BETWEEN -153.8905< X < 153.8905
WIDTH OF SURFACE OF LANDFILL IS BETWEEN -202.9635< X < 202.9635
THE INITIAL SOURCE CONCENTRATION = 0.1000E+01

BASE BOUNDARY

A e o

BASE BOUNDARY CONDITION DEFINED BY
AN IMPERMEABLE BASE(I.E. ZERO FLUX)

PROPERTIES OF THE MATRIX

LAYER DISPERSION COEFF. POROSITY ADSORPTION DENSITY ADV. VELOCITY THICKNESS

VERT. HORZ. COEFF. HORZ. VERT.
1 .158E-01 .158E-01 0.288 0.000E+00 1900.000 0.0000 0.0000 0.30
2 .158E-01 .158E-01 0.288 0.000E+00 1900.000 0.0000 0.0000 0.30
3 .158E-01 .158E-01 0.288 0.000E+00 1900.000 0.0000 0.0000 0.30
4 .158E-01 .158E-01 0.288 0.000E+00 1900.000 0.0000 0.0000 0.32



5 .158E-01
6 .158E-01
7 .158E-01
8 .158E-01
9 .158E-01
10 .199E+02
11 .199E+02
12 .199E+02

.158E-01
.158E-01
.158E-01
.158E-01
.158E-01
.993E+02
.993E+02
.993E+02

.288
.288
.286
.286
.286
.050
.050
.050

OO OO0 OO
oNeololoNoNoNeoRe]

INTEGRATION PARAMETERS

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

1900.
1900.
1900.
1900.
1900.
1900.
1900.
1900.

000
000
000
000
000
000
000
000

.0000
.0000
.0000
.0000
.0000
.7460
.7460
. 7460

[oNoNoNoNoNoRoNe)

THE PARAMETERS USED TO INVERT THE LAPLACE TRANSFORM ARE
N = 11 SIG =0.000E+00 RNU =0.100E+01

TAU =0.700E+01

A NORMAL INTEGRATION LEVEL HAS BEEN CHOSEN WITH THE
FOLLOWING GAUSS QUADRATURE PARAMETERS:

GAUSSIAN INTEGRATION SUBINTERVAL SIZE

NUMBER OF SUBI

NUMBER OF SAMPLE POINTS USED PER STEP

TOTAL WIDTH OF INTEGRATION

NTERVALS

12
20

([

0.5912E+00

TOTAL NUMBER OF INTEGRATION POINTS

480

RESULTS

CALCULATED CONCENTRATIONS AT SELECTED DEPTHS,
LATERAL DISTANCES AND TIMES:

~A A A~~~ A A ~

0.5000E+01 O.

0.5000E+01 O.

LATERAL
DISTANCE

~aa A~~~ A A

2030E+03

2106E+03

DEPTH

P T D T N

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+401
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00

CONCENTRATION

.2078E
.1008E
.2649E
.2106E
.2349E
-0.1032E
-0.1073E
-0.1098E
-0.1106E

[eNeololooRoNoNeoNe]

0.2169E
0.9468E
0.2652E
0

.1067E-01
.4792E-02
.1362E-02
.2340E-03
-04
-05
-07
-16
-22
-29
-29
-29
-29

-02
-03
-03

.4522E-04

0.493E-01

TOTAL MASS TOTAL MASS
INTO SOIL

eoNeoNeoNololNoNeoNe]

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

INTO BASE

N N N N N N VD VP VP VP VIV

0.3260E+02

0.3260E+02

0.0000E+00

0.0000E+00

QOO RrRrEHE OO

.32
.32

.90
.90
.28
.28
.28



0.1234E+01 0.3999E-05
0.1554E401 0.1935E-06
0.1875E+01 0.5075E-08
0.3778E+01 0.4248E-17
0.5681E+01 0.3684E-23
0.7585E+01 0.1383E-29
0.7869E+01 0.1373E-29
0.8153E+01 0.1367E-29
0.843BE+01 0.1365E-29
0.5000E+01 0.2182E+03 0.0000E+00 -0.5665E-03 0.3260E+02 0.0000E+00
0.3048E+00 -0.2491E~03
0.6096E+00 -0.7006E-04
0.9144E+00 -0.1197E-04
0.1234E+01 -0.1060E-05
0.1554E+01 -0.5133E-07
0.1875E+01 -0.1347E-08
0.3778E+01 -0.1113E-17
0.5681E+01 -0.1034E-23
0.7585E+01 0.1631E-29
0.7869E+01 0.1637E-29
0.8153E+01 0.1641E-29
0.8438E+01 0.1643E-29
0.5000E+01 0.2258E+03 0.0000E+00 -0.9148E-03 0.3260E+02 0.0000E+00
0.3048E+00 -0.4001E-03
0.6096E+00 -0.1122E-03
0.9144E+00 -0.1914E~-04
0.1234E+01 -0.1693E-05
0.1554E+01 -0.8196E-07
0.1875E+01 ~-0.2150E~08
0.3778E+01 -0.1793E-17
0.568LlE+01 -0.1587E-23
0.7585E+01 0.1002E-29
0.7869E+01 0.1012E-29
0.8153E+01 0.1018E-29
0.8438E+01 0.1020E-29
0.5000E+01 0.2334E+03 0.0000E+00 0.5149E-03 0.3260E+02 0.0000E+00
0.3048E+00 0.2257E-03
0.6096E+00 0.6337E-04
0.9144E+00 0.1082E-04
0.1234E+01 0.9573E-06
0.1554E+01 0.4634E-07
0.1875E+01 0.1216E-08
0.3778E+01 0.1010E-17
0.5681E+01 0.9126E-24
0.7585E+01 0.3106E-30
0.7869E+01 0.3182E-30
0.8153E+01 0.3228E-30
0.8438E+01 0.3243E-30
TIME LATERAL DEPTH CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL INTO BASE
0.1000E+02 0.2030E+03 0.0000E+00 0.1067E-01 0.4610E+02 0.0000E+00
0.3048E+00 0.6398E-02
0.6096E+00 0.3065E-02
0.9144E+00 0.1152E-02
0.1234E+01 0.3134E-03



0.1000E+02

0.1000E+02

0.1000E+02

0.1000E+02

0.2106E+03

0.2182E+03

0.2258E+03

0.2334E+03

cNeolololNoNoNoNe]

[cloNoNoNoloNoRoloNoNoRoNe]

oNolololoNoNolNeoNeoNe)]

.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01

[eNoRoNoloRoReNe]

|

[oNeNooloRloNoloNoNoNoNoNe)

OO OO ODOOOOoOOo

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.3079E-20
0.
0

0

0.
0.

0

.6366E-04
.9615E~-05
.1986E-12
.5720E-17
.5738E-20
.5762E-20
.5777E-20
.5781E-20

.2169E-02
.1245E-02
.5807E-03
.2147E-03
.5774E-04
.1164E-04
.1750E-05
.3569E-13
.7871E-18
.4345E-20
.4367E-20
.4380E-20
.4385E-20

5665E-03
3289E-03
1546E-03
5741E-04
1549E-04
3129E-05
4710E-06
9639E-14
2309E-18

3097E-20

.3107E-20
.3110E-20

9148E-03
5267E-03

.2462E-03
.9114E-04
.2453E-04
.4950E-05
.7443E-06
.1520E-13
.3436E-18
.2077E-20
.2090E-20
.2097E-20
.2100E-20

.5149E-03
.2975E-03
.1393E-03
.5166E-04
.1392E-04
.2810E-05
.4226E-06
.8638E-14
.2001E-18
.1343E-20

0.4610E+02

0.4610E+02

0.4610E+02

0.4610E+02

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



N A

0.1500E+02

0.1500E+02

0.1500E+02

0.1500E+02

LATERAL
DISTANCE

v A A A

0.2030E+03

0.2106E+03

0.2182E+03

0.2258E+03

O OO OO OO ODOOOC [eNoNoNoRoNoNoNoNoNoNeoNeNo] O OO OO ODOOODODOO OO

QOO OODODOODO OO0

.7869E+01
.8153E+01
.8438E+01

DEPTH

o e e A e A A A A e A e A A A e e

.0000E+00
.3048E+0Q0
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+401
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01

0.
0.
0.

CONCENTRATION

loBoNoNoNoloNoRoRoNoNeNeRe]

lelololoNoNeoNeNeNeNoNeNeNw]

1352E-20
1357E-20
1359E-20

.1067E-01
.7202E-02
.4183E-02
.2071E-02
.8274E-03
.2731E-03
.7436E-04
.4732E-09
.4070E-15
.1921E-16
.1931E-16
.1937E-16
.1939E-16

.2169E-02
.1385E-02
.7751E-03
.3744E-03
. 1469E-03
.4789E-04
.1292E-04
.8049E-10
.5498E~16
.1321E-16
.1329E-16
.1335E-16
.1337E-16

.5665E-03
.3671E-03
.2075E-03
.1009E-03
.3980E-04
.1302E-04
.3523E-05
.2208E-10
.1630E-16
L7977E-17
.8046E-17
.8087E-17
.8101E-17

.9148E-03
.5864E-03
.3282E-03
.1593E-03
.6260E-04
.2043E-04
.5517E~05
.3443E-10
.2405E-16
.3918E-17
.3967E-17

TOTAL MASS TOTAL MASS

INTO SOIL

PR R VP VR VR VPP

0.5646E+02

0.5646E+02

0.5646E+02

0.5646E+02

INTO BASE

O R Y VPV VRV VN

0.0000E+00

0.0000E+00

0.0000E+00Q

0.0000E+00



0.8153E+01 0.3996E-17
0.8438E+01 0.4006E-17
0.1500E+02 0.2334E+03 0.0000E+00 0.5149E-03 0.5646E+02 0.0000E+00
0.3048E+00 0.3315E-03
0.6096E+00 0.1867E~03
0.9144E+00 0.9052E-04
0.1234E+01 0.3562E-04
0.1554E+01 0.1164E~04
0.1875E+01 0.3145E-05
0.3778E+01 0.1966E-10
0.5681E+01 -0.1405E-16
0.7585E+01 0.1090E-17
0.7869E+01 0.1120E-17
0.8153E+01 0.1139E-17
0.8438E+01 0.1145E-17
TIME LATERAL DEPTH  CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL  INTO BASE
0.2000E+02 0.2030E+03 0.0000E+00 0.1067E-01 0.6520E+02 0.0000E+00
0.3048E+00 0.7712E-02
0.6096E+00 0.4972E-02
0.9144E+00 0.2846E-02
0.1234E+01 0.1386E-02
0.1554E+01 0.5859E-03
0.1875E+01 0.2149E-03
0.3778E+01 0.2387E-07
0.5681E+01 0.1153E-13 N
0.7585E+01 -0.6149E-15 |
0.7869E+01 -0.6130E-15 .
0.8153E+01 ~0.6118E~15
0.8438E+01 -0.6114E-15
0.2000E+02 0.2106E+03 0.0000E+00 0.2169E-02 0.6520E+02 0.0000E+00
0.3048E+00 0.1468E-02
0.6096E+00 0.9042E-03
0.9144E+00 0.5009E-03
0.1234E+01 0.2380E-03
0.1554E+01 0.9887E-04
0.1875E+01 0.3579E-04
0.3778E+01 0.3847E-08
0.5681E+01 0.1626E-14
0.7585E+01 -0.7502E-15
0.7869E+01 -0.7500E-15
0.8153E+01 -0.7499E~15
0.8438E+01 -0.7498E-15

0.2000E+02 0.2182E+03 0.0000E+00 -0.5665E-03 0.6520E+02 0.0000E+00
0.3048E+00 -0.3902E-03
0.6096E+00 -0.2434E-03
0.9144E+00 -0.1360E-03
0.1234E+01 -0.6508E-04
0.1554E+01 -0.2717E-04
0.1875E+01 -0.9874E-05
0.3778E+01 -0.1071E-08
0.5681lE+01 -0.4729E~15
0.7585E+01 -0.7619E-15
0.7869E+01 ~0.7631E~-15
0.8153E+01 -0.7638E~-15

g



0.2000E+02

0.2000E+02

P D VN

0.2500E+02

0.2500E+02

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

e e e

0.2030E+03

0.2106E+03

(@}

O OO OO OOOCOOOOCO

[eoNeoRNolololoNoRoNolNoNoRoNe]

OO OO OO OOOODOOOC

OO OO OO ODODOOOOo

.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

A N e AN N A A e A A A e e A A

.0000E+0O
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

-0.

-0

-0

CONCENTRATION

[eNeoNeoNoloNoNoNoRoRoReNeNe]

[oNoleoNoloRoloNoNoReRoleRe]

7640E-15

.9148E-03
=-0.
-0.
.2136E-03
-0.
.4232E-04
.1534E-04
.1653E-08
.7091E-15
.6871E-15
.6891E-15
.6903E-15
.6907E-15

6222E-03
3846E-03

1017E-03

.5149E-03
.3520E-03
.2184E-03
.1216E-03
.5803E-04
.2418E-04
.8773E-05
.9483E-08
.4105E-15
.5617E~-15
.5641E-15
.5655E-15
.5660E-15

.1067E-01
.8076E-02
.5570E-02
.3490E-02
.1921E-02
.8449E-03
.4153E-03
.2585E-06
.1992E-11
.4299E-14
.4256E-14
.4231E-14
.4222E-14

.2169E-02
.1524E-02
.9961E-03
.599%E-03
.3202E-03
.1540E-03
.6653E-04
.3955E-07
.3014E-12
.7129E-14
.7106E-14
.7091E-14
.7086E-14

0.6520E+02

0.6520E+02

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

A e

0.7289E+02

0.7289E+02

INTO BASE

o e

0.0000E+00

0.0000E+00



0.2500E+02 0.2182E+03 .0000E+00 -0.5665E-03 0.7289E+02 0.0000E+0Q0
.3048E+00 -0.4060E-03
.6096E+00 -0.2693E-03
.9144E+00 ~0.1640E-03
.1234E+01 ~-0.8828E-04
.1554E+01 -0.4273E-04

0
0
0
0
0
0
0.1875E+01 -0.1856E-04
0
0
0
0
0
0

.3778E+01 -0.1118E~07
.5681E+01 -0.8541E-13
.8657E-14
.8651E-14
.8648E-14
.8647E-14

.7585E+01
.7869E+01
.8153E+01
.8438E+01

[eNeoNeNe]

0.2500E+02 0.2258E+03 O0.0000E+00 -0.9148E-03 0.7289E+02 0.0000E+00
0.3048E+00 -0.6464E-03
0.6096E+00 -0.4243E-03
0.9144E+00 -0.2564E-03
0.1234E+01 -0.1372E-03
0.1554E+01 -0.6611E-04
0.1875E+01 -0.2861E-04
0.3778E+01 -0.1708E-07
0
0
0
0
0

.5681E+01 -0.1302E-12

.7585E+01 0.9037E~14
.7869E+01 0.9046E-14
.8153E+01 0.9052E-14
.8438E+01 0.9054E-14

0.2500E+02 0.2334E+03 0.0000E+00 0.5149E-03 0.7289E+02 0.0000E+00
0.3048E+00 0.3660E-03
0.6096E+00 0.2412E-03
0.9144E+00 0.1463E-03
0.1234E+01 0.7846E-04
0.1554E+01 0.3788E-04
0.1875E+01 0.1642E-04
0.3778E+01 0.9838E-08
0.5681E+01 0.7514E-13
0.7585E+01 0.8506E~14
0.7869E+01 0.8526E-14
0.8153E+01 0.8538E-14
0.8438E+01 0.8541E-14

TIME LATERAL DEPTH CONCENTRATION TOTAL MASS TOTAL MASS

DISTANCE INTO SOIL INTO BASE

0.3000E+02 0.2030E+03 0.0000E+00 0.1067E-01 0.7985E+02 0.0000E+00
0.3048E+00 0.8354E-02
0.6096E+00 0.6044E-02
0.9144E+00 0.4034E-02
0.1234E+01 0.2414E-02
0.1554E+01 0.1317E-02
0.1875E+01 0.6540E-03
0.3778E+01 0.1291E-05
0.5681E+01 0.6706E-10
0.7585E+01 -0.5140E-13
0.7869E+01 ~-0.5130E-13
0.8153E+01 -0.5124E~-13

0

.8438E+01 -0.5122E-13 %



0.3000E+02 0.2106E+03 0.0000E+00 0.2169E-02 0.7985E+02 0.0000E+00
0.3048E+00 O0.1565E-02
0.6096E+00 0.1065E-02
0.9144E+00 0.6786E-03
0.1234E+01 0.3915E-03
0.1554E+01 0.2077E-03
0.1875E+01 0.1010E-03
0.3778E+01 0.1878E-06
0.5681E+01 0.9579E-11
0.7585E+01 -0.5904E-13
0.7869E+01 -0.5903E-13
0.8153E+01 -0.5902E-13
0.8438E+01 -0.5902E-13

0.3000E+02 0.2182E+03 0.0000E+00 -0.5665E-03 0.7985E+02 0.0000E+00
0.3048E+00 -0.4176E-03
0.6096E+00 -0.2890E-03
0.9144E+00 -0.1866E-03
0.1234E+01 -0.1088E-03
0.1554E+01 -0.5817E-04
0.1875E+01 -0.2846E-04
0.3778E+01 -0.5387E-07
0.5681E+01 -0.2763E-11
0.7585E+01 -0.6056E-13
0.7869E+01 -0.6062E-13
0.8153E+01 -0.6066E-13
0.8438E+01 -0.6068E-13

0.3000E+02 0.2258E+03 0.0000E+00 -0.9148E-03 0.7985E+02 0.0000E+00
0.3048E+00 -0.6639E-03
0.6096E+00 -0.4541E-03
0.9144E+00 -0.2905E-03
0.1234E+01 -0.1682E-03
0.1554E+01 -0.8943E-04
0.1875E+01 -0.4358E-04
0.3778E+01 -0.8151E-07
0.5681E+01 -0.4165E-11
0.7585E+01 -0.5700E-13
0.7869E+01 -0.5713E-13
0.8153E+01 -0.5721E-13
0.8438E+01 -0.5723E-13

0.3000E+02 0.2334E+03 0.0000E+00 0.5149E-03 0.7985E+02 0.0000E+00
0.3048E+00 0.3761E-03
0.6096E+00 0.2585E-03
0.9144E+00 0.1660E-03
0.1234E+01 0.9640E-04
0.1554E+01 0.5138E-04
0.1875E+01 0.2508E-04
0.3778E+01 0.4715E-07
0.5681E+01 0.2413E-11
0.7585E+01 -0.4964E-13
0.7869E+01 -0.4981E-13
0.8153E+01 -0.4991E-13
0.8438E+01 -0.4994E-13

TIME LATERAL DEPTH CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL INTO BASE

~ A~~~ R Vo NN A NN NN AN AN AN A A N A A A A N 2 2 R YRR VRV

0.3500E+02 0.2030E+03 0.0000E+00 0.1067E-01 0.8625E+02 0.0000E+00



0.3500E+02

0.3500E+02

0.3500E+02

0.3500E+02

0.2106E+03

0.2182E+03

0.2258E+03

0.2334E+03

OO OO ODOOOOOOC

.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+401
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01

OO OO OODOOOOOQ

loloBeoNoloNoloNoRoNoRoNeNe]

.8578E-02
.6435E-02
.4501E-02
.2865E-02
.1684E-02
.9138E-03
.4131E-05
.8380E-09
.3571E-12
.3585E-12
.3593E-12
.3596E-12

.2169E-02
.1595E-02
.1118E-02
.7422E-03
.4529E-03
.2577E-03
.1364E-03
.5727E-06
.1135E-09
L27T74E-12
.2787E-12
.2794E-12
.2796E-12

.5665E-03
.4265E-03
.3046E-03
.2052E-03
.1267E-03
.7280E-04
.3881E-04
.1666E-06
.3323E-10
.2076E-12
.2087E~12
.2094E-12
.2096E-12

.9148E-03
.6772E-03
.4773E-03
.3183E-03
.1950E-03
.1113E-03
.5902E-04
.2497E-06
.4959E-10
.143%E-12
.1449E-12
.1455E-12
.1457E~12

.5149E-03
.3838E-03
.2720E-03
.1822E-03
.1120E-03
.6409E-04

0.8625E+02

0.8625E+02

0.8625E+02

0.8625E+02

0.0000E+00

0.0000E+00

0.0000E+0OC

0.0000E+00

g

gt

s



B L

0.4000E+02

0.4000E+02

0.4000E+02

0.4000E+02

LATERAL
DISTANCE

~a A~~~

0.2030E+03

0.2106E+03

0.2182E+03

0.2258E+03

0
0
0
0

0
0
0

[oNoRoNoNoRoNololoNoloNoNe) [olololoNoloNoloNoNoRoNe N

O OO OO ODOODODOOOO

OO OO OOO

.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

P N I N N N R

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.1869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+0Q0
.1234E+01
.1554E+01
.1875E+01

OO OO OOO

CONCENTRATION

oNoRoNoloNoNoNoRoNoloReoNe)

oleoeoloNoloNololoNololoNe)

-0
-0
-0
-0
-0
-0
-0
-0
-0

0
0
0
0

-0
-0
-0
-0
-0
-0
-0

.3407E-04
.1451E-06
.2886E-10
.8568E-13
.8654E-13
.8706E-13
.8724E-13

.1067E-01
.8764E-02
.6765E-02
.4908E-02
.3276E-02
.2039E-02
.1183E-02
.9992E-05
.5640E-08
.3790E-11
.3812E-11
.3824E-11
.3829E-11

.2169E-02
.1619E-02
.1160E-02
.7944E-03
.5056E-03
.3032E-03
.1709E-03
.1322E-05
.7245E-09
.2475E-11
.2489E-11
.2498E-11
.2501E-11

.5665E-03
.4336E-03
.3172E-03
.2207E-03
.1424E-03
.8635E-04
.4910E-04
.3899E-06
.2156E-09
.1679E-11
.1688E-11
.1694E-11
.1696E-11

.9148E-03
.6877E-03
.4959E-03
.3413E-03
.2181E-03
.1313E-03
.7422E-04

TOTAL MASS TOTAL MASS

INTO SOIL

~ A A A~ A A~

0.9220E+02

0.9220E+02

0.9220E+02

0.9220E+02

INTO BASE

P VL T VU VPN o

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



0.4000E+02

N~~~ A

0.4500E+02

0.4500E+02

0.4500E+02

0.2334E+403

LATERAL
DISTANCE

N N R Y

0.2030E+03

0.2106E+03

0.2182E+03

.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+401
.8438E+01

DEPTH

A A e e e A A A A e A A A e A A

.0000E+0QO0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01

-0.
-0.
.1203E-11
.1208E-11
.1212E-11
.1213E-11

[eoNeoNeNe)

eNoloNolololoNoNoNoNoNoNe]

CONCENTRATION

[eNoNoNoloNoNoloNoNoNeoNoNe]

[oNeoNoloNoloNoloNoNoNoNoNe]

5793E-06
3185E-09

.5149E-03
.3900E-03
.2829E-03
.1956E-03
.1255E-03
.7579E-04
.4296E-04
.3378E-06
.1862E-09
.9151E-12
.9185E-12
.9205E-12
.9212E-12

.1067E-01
.8922E-02
.7050E-02
.5267E-02
.3651E-02
.2378E-02
.1456E-02
.2003E-04
.2509E-07
.6024E-10
.6058E-10
.6078E-10
.6084E-10

.2169E-02
.1638E-02
.1195E-02
.8379E-03
.5510E-03
.3442E-03
.2038E-03
.2533E-05
.3062E-08
.3945E-10
.3970E-10
.3985E-10
.3989E-10

.5665E-03
.4394E-03
.3276E-03
.2339E-03
.1562E-03
.9878E-04
.5908E-04
.7573E-06

0.9220E+02

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

~n A~~~ A

0.9780E+02

0.9780E+02

0.9780E+02

INTO BASE

N N N P

0.0000E+00

0.0000E+00

0.0000E+00



0.4500E+02

0.4500E+02

M N~~~

0.5000E+02

0.5000E+02

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

A A A

0.2030E+03

0.2106E+03

OO OO O

QOO OO ODOODOOOO

OO OO OO ODODOOOO

OO OODOCOOOO0O

OO OO ODOOO0O

.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0O
.3048E+00
.6096E+00
.9144E+0Q0
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

e e A e A e e e N e e

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+QO
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01

OO O OO OO OO IODOOO

CONCENTRATION

eNeoloNoRoNeoloNeoRloNoNoNoNo]

OO OO OO OO0

.9254E-09
.2567E-10
.2583E-10
.2593E-10
.2597E-10

.9148E-03
.6961E-03
.5112E-03
.3605E-03
.2382E-03
.1494E-03
.8878E-04
.1115E~05
.1354E-08
.1661E-10
.1672E-10
.1678E-10
.1680E-10

.5148E-03
.3949E-03
.2918E-03
.2068E-03
.1373E-03
.8646E-04
.5151E-04
.6529E-06
.7948E-09
.1071E-10
.1078E-10
.1082E-10
.1083E-10

.1067E-01
.9059E-02
.7300E-02
.5588E-02
.3996E-02
.2701E-02
.1726E-02
.3519E-04
.8348E-07
.5692E-09
.5721E-09
.5738E-09
.5744E-09

.2169E-02
.1654E-02
.1223E-02
.8745E-03
.5903E-03
.3810E-03
.2346E-03
.4258E-05
.9686E-08

0.9780E+02

0.9780E+02

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

e e

0.1031E+03

0.1031E+03

INTO BASE

0.0000E+00

0.0000E+00



0.5000E+02

0.5000E+02

0.5000E+02

M~ A~~~ A

0.5500E+02

0.2182E+03

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

N A A~ A A

0.2030E+03

.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681lE+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

P e e e R R R VY

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01

-0

-0

-0

-0.

-0

-0

-0

[eNeoNeoNe)]

[cNoloNoloNoNeoNoNoNoRoNoNe]

CONCENTRATION

QOO OODOOOO

.3932E-09
.3954E-09
.3967E-09
.3971E-09

.5665E-03
.4442E-03
-0.

3364E-03

.2452E-03
-0.
-0.
-0.
-0.
.2973E-08
0.
0.2718E-09
0.

0.2730E-09

1683E-03
1101E-03
6858E-04
1290E-05
2703E-09

2727E-09

9148E-03

.7031E-03
-0.
-0.

5239E-03
3768E-03

.2558E-03
-0.

1658E-03

.1025E-03
-0.
-0.
.1848E-09
.1859E-09
.1866E-09
.1868E-09

1884E-05
4307E-08

.5149E-03
.3990E-03
.2994E-03
.2165E-03
.1477E-03
.9614E-04
.5962E-04
.1107E-05
.2540E-08
.1257E-09
.1265E-09
.1269E-09
.1270E-09

.1067E-01
.9180E-02
.1522E-02
.5878E-02
.4314E-02
.3007E-02
.1991E-02
.5612E-04
.2247E-06
.3561E-08

0.1031E+03

0.1031E+03

0.1031E+03

0.0000E+00

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

N~~~ A~ A A A

0.1081E+03

INTO BASE

N N

0.0000E+00

.



0.5500E+02

0.5500E+02

0.5500E+02

0.5500E+02

TIME

0.2106E+03

0.2182E+03

0.2258E+03

0.2334E+03

LATERAL

O OO

.7868E+01
.8153E+01
.8438E+01

.0000E+0QO0
.3048E+0Q0
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681lE+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

0.3577E-08
0.3587E-08
0.3591E-08

.2169E-02
.1667E-02
.1247E-02
.9057E-03
.6245E-03
.4139E-03
.2632E-03
. 6505E-05
.2481E-07
.2556E-08
.2569E-08
.2577E-08
.2579E~-08

loloNoNoRoNoNoNoRoNoNoNoNel

-0.5665E-03
-0.4483E-03
-0.3439E~03
-0.2550E-03
-0.1791E-03
-0.1205E-03
-0.7755E-04
~0.1996E-05
-0.7731E-08
0.1828E-08
0.1837E-08
0.1843E-08
0.1845E-08

-0.9148E-03
-0.7089E-03
~-0.5346E-03
-0.3908E-03
-0.2711E-03
-0.1806E-03
-0.1153E-03
-0.2892E-05
-0.1110E-07
0.1303E-08
0.1309E-08
0.1314E-08
0.1315E-08

.5149%E-03
.4025E-03
.3057E-03
.2249E-03
.1568E-03
.1049E-03
.6722E-04
.1706E-05
.6573E-08
.9249E-09
.9297E~09
.8326E-09
.9335E-09

[cNoNoNoNoloNoNoNoNeoNoRoNo)

CONCENTRATION

0.1081E+03 0.0000E+00

0.1081E+03 0.0000E+00

0.1081E+03 0.0000E+00

0.1081E+03 0.0000E+00

TOTAL MASS TOTAL MASS



~ o~ A A~ A A N N N A A A A A A A A A A A A A A A A A A NN A SR A A A A A A A N A A A A A

DISTANCE INTO SOIL INTO BASE §

0.6000E+02 0.2030E+03 0.0000E+00 0.1067E-01 0.1129E+03 0.0000E+00
0.3048E+00 0.9288E-02
0.6096E+00 0.7721E-02
0.9144E+00 0.6142E-02
0.1234E+01 0.4609E-02
0.1554E+01 0.3297E-02
0.1875E+01 0.2250E-02
0.3778E+01 0.8318E-04
0.5681E+01 0.5155E-06
0.7585E+01 0.1650E-07
0.7869E+01 0.1657E-07
0.8153E+01 0.1662E=07
0.8438E+01 0.1663E-07
0.6000E+02 0.2106E+03 0.0000E+00 0.2169E-02 0.1129E+03 0.0000E+00
0.3048E+00 0.1678E-02
0.6096E+00 0.1267E-02
0.9144E+00 0.9324E-03
0.1234E+01 0.6544E-03
0.1554E+01 0.4434E-03
0.1875E+01 0.2895E-03
0.3778E+01 0.9248E-05
0.5681E+01 0.5424E-07
0.7585E+01 0.1221E-07
0.7869E+01 0.1227E-07
0.8153E+01 0.1230E-07
0.8438E+01 0.1232E-07
0.6000E+02 0.2182E+03 0.0000E+00 -0.5665E-03 0.1129E+03 0.0000E+00
0.3048E+00 -0.4518E-03
0.6096E+00 -0.3504E-03
0.9144E+00 -0.2636E-03
0.1234E+01 -0.1886E-03
0.1554E+01 -0.1299E-03
0.1875E+01 -0.8596E-04
0.3778E+01 -0.2874E-05
0.5681E+01 -0.1715E-07
0.7585E+01 0.9011E-08
0.7869E+01 0.9053E-08
0.8153E+01 0.9079E-08
0.8438E+01 0.9087E-08
0.6000E+02 0.2258E+03 0.0000E+00 -0.9148E-03 0.1129E+03 0.0000E+00
0.3048E+00 -0.7139E-03
0.6096E+00 -0.5437E-03
0.9144E+00 -0.4029E-03
0.1234E+01 -0.2846E-03
0.1554E+01 -0.1939E-03
0.1875E+01 -0.1272E-03
0.3778E+01 -0.4133E-05
0.5681E+01 -0.2440E-07
0.7585E+01 0.6627E-08
0.7869E+01 0.6658E-08
0.8153E+01 0.6677E-08
0.8438E+01 0.6684E-08
0.6000E+02 0.2334E+03 0.0000E+00 0.5149E-03 0.1129E+03 0.0000E+00 3
0.3048E+00 0.4055E-03 ¥ 4



~ A A~

0.6500E+02

0.6500E+02

0.6500E+02

0.6500E+02

LATERAL
DISTANCE

L N N VR R

0.2030E+03

0.2106E+03

0.2182E+03

0.2258E+03

0
0

[eloNoloNoNoNoNoNe)

eleoNoloRoRoNoloRoNoleNeNe) ecNoNoNoNoRoNololoNoloNoNe]

[eNeololoNoNoNoloRoNoNeNoNoel

loNeoNe)

.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

Y N I O R R VD

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.71869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6086E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00

eNeoloNoNoNoNoloNoReNe]

CONCENTRATION

oNeololoNoNoNololoNoloNeNe]

oleoNoloNeoloNoloNoNoNoNoNe]

-0
-0
-0
-0
-0
-0
-0
-0
-0

OO OO

-0
-0
-0

.3112E-03
.2321E-03
.1648E-03
.1129E-03
.7432E-04
.2446E-05
.1452E-07
.4858E-08
.4881E-08
.4895E-08
.4900E-08

.1067E-01
.9385E-02
.7903E-02
.6384E-02
.4883E-02
.3573E-02
.2502E-02
.1165E-03
.1046E-05
.6077E-07
.6101E-07
.6116E-07
.6120E-07

.2169E-02
.1687E-02
.1285E-02
.9556E-03
.6807E-03
.4698E-03
.3136E-03
.1244E-04
.1049E-06
.4613E-07
.4633E-07
.4645E-07
.4649E-07

.5665E-03
.4548E-03
.3561E-03
.2711E-03
.1972E-03
.1385E-03
.9383E-04
.3914E-05
.3368E-07
.3492E-07
.3508E-07
.3517E-07
.3520E-07

.9148E-03
.7181E-03
.5517E-03

TOTAL MASS TOTAL MASS

INTO SOIL

O R P RV,

0.1175E+03

0.1175E+03

0.1175E+03

0.1175E+03

INTO BASE

N A A A A A A

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



0.9144E+00 -0.4134E-03
0.1234E+01 ~0.2966E-03
0.1554E+01 -0.2059E-03
0.1875E+01 ~0.1382E-03
0.3778E+01 -0.5586E~05
0.5681E+01 -0.4748E-07
0.7585E+01 0.2636E-07
0.7869E+01 0.2648E-07
0.8153E+01 0.2655E-07
0.8438E+01 0.2657E-07
0.6500E+02 0.2334E+03 0.0000E+00 0.5149E-03 0.1175E+03 0.0000E+00
0.3048E+00 0.4080E-03
0.6096E+00 0.3159E-03
0.9144E+00 0.2384E-03
0.1234E+01 0.1721E-03
0.1554E+01 0.1201E-03
0.1875E+01 0.8091E-04
0.3778E+01 0.3318E-05
0.5681E+01 0.2837E-07
0.7585E+01 0.1984E-07
0.7869E+01 0.1993E-07
0.8153E+01 0.1999E-07
0.8438E+01 0.2000E-07
TIME LATERAL DEPTH CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL INTO BASE
0.7000E+02 0.2030E+03 0.0000E+00 0.1067E-01 0.1220E+03 0.0000E+00
0.3048E+00 0.9473E-02
0.6096E+00 0.8068E-02
0.9144E+00 0.6607E-02
0.1234E+01 0.5139E-02
0.1554E+01 0.3835E-02
0.1875E+01 0.2747E-02
0.3778E+01 0.1561E-03
0.5681E+01 0.18926E-05
0.7585E+01 0.1866E-06
0.7869E+01 0.1873E-06
0.8153E+401 0.1877E-06
0.8438E+01 0.1878E-06
0.7000E+02 0.2106E+03 0.0000E+00 0.2169E-02 0.1220E+03 0.0000E+00
0.3048E+00 0.1695E-02
0.6096E+00 0.1300E-02
0.9144E+00 0.9758E-03
0.1234E+01 0.7039E-03
0.1554E+01 0.4935E-03
0.1875E+01 0.3357E-03
0.3778E+01 0.1602E-04
0.5681E+01 0.1844E-06
0.7585E+01 0.1448E-06
0.7869E+01 0.1453E-06
0.8153E+01 0.1457E-06
0.8438E+01 0.1458E-06
0.7000E+02 0.2182E+03 .0000E+00 -0.5665E~-03 0.1220E+03 0.0000E+0Q0

.3048E+00 -0.4575E-03
.6096E+00 -0.3610E-03
.9144E+00 -0.2778E~-03

loNeRoNe]



0.7000E+02

0.7000E+02

~n A~ A~

0.7500E+02

0.7500E+02

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

N~ A~ A~~~

0.2030E+03

0.2106E+03

OO OO OOOOOo

.1234E+01
.1554E+401
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

N N N L L R VR VP VD U P or

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01

[eNoNoNoRoRoNoRoloNoNoNoNe]

CONCENTRATION

eNolololoNoNoNoNololoNoNe]

OO O OO

.2049E-03
.1464E-03
.1012E-03
.5101E-05
.6002E-07
.1120E-06
.1125E-06
.1127E-06
.1128E-06

.9148E-03
.7218E-03
.5585E-03
.4227E-03
.3072E-03
.2168E-03
.1483E-03
.7227E-05
.8392E-07
.8645E-07
.8681E-07
.8702E-07
.8709E-07

.5149E-03
.4102E-03
.3201E-03
.2440E-03
.1785E-03
.1266E-03
.8703E-04
.4307E-05
.5037E-07
.6655E-07
.6683E-07
.6699E-07
.6704E-07

.1067E-01
.9554E-02
.8221E-02
.6814E-02
.5380E-02
.4084E-02
.2983E-02
.2017E-03
.3280E-05
.4951E-06
.4968E-06
.4979E-06
.4982E-06

.2169E-02
.1702E-02
.1313E-02
.9935E-03
.7245E-03

0.1220E+03

0.1220E+03

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

A~ A A A

0.1263E+03

0.1263E+03

INTO BASE

P R

0.0000E+00

0.0000E+00



0.7500E+02

0.7500E+02

0.7500E+02

~ A A A A

0.8000E+02

0.2182E+03

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

N R

0.2030E+03

[eNoloNoNoNoNeNe]

[eNoNooNoloNoloNoNoNoNoNe]

[oNeoReoNeoNeNe]

.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

NN A A A N A A N A A A A A A A e e A A

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01

[oNeoleoNoloNeoNeNe]

lololoNeoNoNoNoRolNolNoNoNoNe)

CONCENTRATION

OO O OOoOo

.5148E-03
.3559E-03
.1991E-04
.3001E-06
.3913E-06
.3928E-06
.3937E-06
.3940E-06

.5665E-03
.4598E-03
.3654E-03
.2838E-03
.2118E-03
.1536E-03
.1080E-03
.6418E-05
. 9894E-07
.3086E-06
.3097E-06
.3105E-06
.3107E-06

.9148E-03
.7250E-03
.5646E-03
.4309E-03
.3167E-03
.2267E-03
.1577E-03
.9028E-05
.1373E-06
.2427E-06
.2437E-06
.2442E-06
.2444E-06

.5149E-03
.4122E-03
.3237E-03
.2489E-03
.1842E-03
.1326E-03
.9270E-04
.5399%E-05
.8284E-07
.1905E-06
.1912E-06
.1917E-06
.1918E-06

.1067E-01
.9629E-02
.8362E-02
.7006E-02
.5606E-02
.4322E-02

0.1263E+03

0.1263E+03

0.1263E+03

0.0000E+00

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

N~ A~ A A A A A

0.1304E+03

INTO BASE

~ A A A A e

0.0000E+0QO0

L



0.8000E+02

0.8000E+02

0.8000E+02

0.8000E+02

0.2106E+03

0.2182E+03

0.2258E+03

0.2334E+03

.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+Q0
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01

eNeoloNoNoNeNe]

eleolololeoloNoloNoRoNoNoNoel

oNoNoNoNoNoNoRoNoNeNe)

.3212E-02
.2530E-03
.5244E-05
.1166E-05
.1170E-05
.1172E-05
.1173E-05

.2169E-02
.1708E-02
.1324E-02
.1009E-02
.7428E-03
.5340E-03
.3745E-03
.2405E-04
.4590E-06
.89368E-06
.9401E-06
.9421E-06
.9427E-06

.5665E-03
.4619E-03
.3694E-03
.2892E-03
.2181E-03
.1602E-03
.1144E-03
.7845E-05
.1529E-06
.7508E-06
.7535E-06
.7551E-06
.7557E-06

.9148E-03
.7278E-03
.5698E-03
.4382E-03
.3253E-03
.2356E-03
.1663E-03
.1096E-04
.2107E-06
.6005E-06
.6027E-06
.6040E-06
.6044E-06

.514%E-03
.4138E-03
.3270E-03
.2534E-03
.1894E-03
.1381E-03
.9795E-04
.6576E-05
.1281E-06
.4792E-06
.4809E-06

0.1304E+03

0.1304E+03

0.1304E+03

0.1304E+03

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



~Aa N~ A~ A~ A

0.8500E+02

0.8500E+02

0.8500E+02

0.8500E+02

LATERAL
DISTANCE

A~ A A~~~ A

0.2030E+03

0.2106E+03

0.2182E+03

0.2258E+03

.8153E+01
.8438E+01

DEPTH

N N N N N N VL YL VR VR VP R

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+400
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01

0.
0.

CONCENTRATION

eNeoleoNoNoNoloNoNoNoNoNoNe]

[eNeoeolololoNololoNoNoNeNe]

4820E-06
4823E-06

.1067E-01
.9699E-02
.8494E-02
.7187E-02
.5820E-02
.4549E-02
.3434E-02
.3098E-03
.7957E-05
.2490E-05
.2498E-05
.2502E-05
.2504E-05

.2169E-02
.1713E-02
.1334E-02
.1023E-02
.7591E-03
.5513E-03
.3914E-03
.2838E-04
.6675E-06
.2028E~05
.2035E-05
.2039E-05
.2040E-05

.5665E-03
.4638E-03
.3729E-03
.2940E-03
.2239E-03
.1663E-03
.1203E-03
.9363E-05
.2238E-06
.1649E-05
.1655E-05
.1658E-05
.1659E-05

.9148E-03
.7303E-03
.5746E-03
.4446E-03
.332%E-03
.2438E-03
.1743E-03
.1300E-04
.3066E-06
.1338E-05
.1343E-05
.1345E-05

TOTAL MASS TOTAL MASS

INTO SOIL

~ A A A A

0.1344E+03

0.1344E+03

0.1344E+03

0.1344E+03

INTO BASE

A A A

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

g 4



0.8500E+02

P R VR VP VP

0.9000E+02

0.9000E+02

0.9000E+02

0.2334E+03

LATERAL
DISTANCE

N N

0.2030E+03

0.2106E+03

0.2182E+03

.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

P N N N T VPV VR VP VD VR VT VPV VPPV

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

(e}

[oleolololoNolNololoNoloNoNe]

CONCENTRATION

eleololoNoloNoloNoRoNoNeNe)

[eNeololoNolololololoNoNoNe]

.1346E-05

.5149E-03
.4154E-03
.3298E-03
.2573E-03
.1941E-03
.1430E-03
.1028E-03
.7823E-05
.1885E-06
.1083E-05
.1087E-05
.1089E-05
.1090E-05

.1067E-01
.9763E-02
.8617E-02
.7357E-02
.6022E-02
.4766E-02
.3649E-02
.3716E-03
.1156E-04
.4896E-05
.4910E-05
.4913%E-05
.4922E-05

.2169E-02
.1718E-02
.1343E-02
.1035E-02
.7737E-03
.5670E-03
.4069E-03
.3284E-04
.9317E-06
.4038E-05
.4051E-05
.4059E-05
.4061E-05

.5665E-03
.4654E-03
.3761E-03
.2984E-03
.2291E-03
.1719E-03
.1258E-03
.1096E-04
.3121E-06
.3325E-05
.3335E-05
.3342E-05
.3344E-05

0.1344E+03

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

A~~~ A

0.1383E+03

0.1383E+03

0.1383E+03

INTO BASE

B R R VP VPV VP

0.0000E+00

0.0000E+00

0.0000E+00



0.9000E+02 0.2258E+03 0.0000E+00 -0.9148E-03 0.1383E+03 0.0000E+00
0.3048E+00 -0.7325E-03
0.6096E+00 -0.5788E-03
0.9144E+00 -0.4504E-03
0.1234E+01 -0.3399E-03
0.1554E+01 -0.2512E-03
0.1875E+01 -0.1816E-03
0.3778E+01 -0.1511E-04
0.5681E+01 -0.4260E-06
0.7585E+01 0.2732E-05
0.7869E+01 0.2741E-05
0.8153E+01 0.2746E-05
0.8438E+01 0.2748E-05

0.9000E+02 0.2334E+03 0.0000E+00 0.5149E-03 0.1383E+03 0.0000E+00
0.3048E+00 0.4168E-03
0.6096E+00 0.3325E-03
0.9144E+00 0.2609E-03
0.1234E+01 0.1984E-03
0.1554E+01 0.1476E-03
0.1875E+401 0.1073E-03
0.3778E+01 0.9124E-05
0.5681E+01 0.2667E-06
0.7585E+01 0.2241E-05
0.7868E+01 0.2248E-05
0.8153E+01 0.2253E-05
0.8438E+01 0.2254E-05

TIME LATERAL DEPTH CONCENTRATION TOTAL MASS TOTAL MASS

DISTANCE INTO SOIL INTO BASE

0.9500E+02 0.2030E+03 0.0000E+00 0.1067E-01 0.1421E+03 0.0000E+00
0.3048E+00 0.9824E-02
0.6096E+00 0.8733E-02
0.9144E+00 O0.7517E-02
0.1234E+01 0.6215E-02
0.1554E+01 0.4974E-02
0.1875E+01 0.3857E-02
0.3778E+01 0.4381E-03
0.5681E+01 0.1618E-04
0.7585E+01 0.8981E-05
0.7869E+01 0.9006E-05
0.8153E+01 0.9022E-05
0.8438E+01 0.9027E-05

0.9500E+02 0.2106E+03 0.0000E+00 0.2169E-02 0.1421E+03 0.0000E+00
0.3048E+00 0.1722E-02
0.6096E+00 0.1351E-02
0.9144E+00 0.1046E-02
0.1234E+01 0.7868E-03
0.1554E+01 0.5812E-03
0.1875E+01 0.4210E-03
0.3778E+01 0.3738E-04
0.5681E+01 0.1258E-05
0.7585E+01 0.7490E-05
0.7869E+01 0.7512E-05
0.8153E+01 0.7526E-05
0.8438E+01 0.7530E-05




0.9500E+02

0.9500E+02

0.9500E+02

B N R R V)

0.1000E+03

0.1000E+03

0.2182E+03

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

A~ A A A A~~~

0.2030E+03

0.2106E+03

oNoNoNoNolNoNoNoNoNoRoNoNe] loleololololololoNeNoNoNeNo]

eleololololoNoloNoNeNeNe o]

cloNoRoNoNoNoRoloNoRoNeoNe)

o

.0000E+00
.3048E+00
.6096E+0Q0
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

P N N N Y]

.0000E+00
.3048E+00
.6096E+00
.9144E+400
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00

-0

-0
-0

leNeoNoNoBoRoNolNoNoNoRoNeNe]

CONCENTRATION

loNolololololoNoRoRoNoNeNe]

o

.5665E-03
-0.
-0.

4669E-03
3789E-03

.3023E-03
.2339E-03
.1770E-03
.1310E-03
.1261E-04
.4161E-06
.6236E-05
.6255E-05
.6266E-05
.6270E-05

.9148E-03
.7345E-03
.5826E-03
.4557E-03
.3461E-03
.2580E-03
.1884E-03
.1728E-04
.5679E-06
.5183E-05
.5198E-05
.5208E-05
.5211E-05

.5149E-03
.4180E-03
.3348E-03
.2641E-03
.2023E-03
.1518E-03
.1115E-03
.1047E-04
.3661E-06
.4300E-05
.4313E-05
.4321E-05
.4323E-05

.1067E-01
.9881E-02
.8842E-02
.7669E-02
.6398E-02
.5173E-02
.4058E-02
.5090E-03
.2195E-04
.1553E-04
.1557E-04
.1560E-04
.1560E-04

.2169E-02

0.1421E+03

0.1421E+03

0.1421E+03

0.0000E+00

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

P N R D P

0.1458E+03

0.1458E+03

INTO BASE

NN A A~

0.0000E+00

0.0000E+00



0.1000E+03

0.1000E+03

0.1000E+03

A

0.1050E+03

0.2182E+03

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

~ e A

0.2030E+03

[eNeNoNololololoNoNoNoNe]

(@}

.3048E+00
.6096E+00
.9144E+00
.1234E+401
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0O
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

A A A

.0000E+00
.3048E+00

.1726E-02
.1358E-02
.1056E-02
.7986E-03
.5941E-03
.4340E-03
.4194E-04
.1656E-05
.1308E-04
.1312E-04
.1314E-04
.1315E-04

i

s

[eNeoNoloNoNoNoloNoNoReNe]

-0.5665E-03 0.1458E+03 0.0000E+00
-0.4683E-03
-0.3815E-03
-0.3060E-03
~0.2382E-03
-0.1818E-03
-0.1358E-03
~0.1430E-04
-0.5307E-06
0.1100E-04
0.1103E-04
0.1105E-04
0.1105E-04

-0.9148E-03 0.1458E+03 0.0000E+00
-0.7363E-03
-0.5860E-03
-0.4604E-03
-0.3518E-03
-0.2642E-03
-0.1947E-03
-0.1948E-04
-0.7281E-0¢6
0.9233E-05
0.9260E-05
0
0

.9276E-05
.9281E-05

.5149E-03 0.1458E+03 0.0000E+00
.4191E-03
.3369E-03
.2671E-03
.2058E-03
.1557E-03
.1154E-03
.1184E-04
.4918E-06
.7738E-05
.7761E-05
.7774E-05
.7779E-05

jeeoNolololoNoloNoNoNoNeoNe]

CONCENTRATION TOTAL MASS TOTAL MASS
INTO SOIL INTO BASE

A~ A P N Y N N N N N RV VRV

0.1067E-01 0.1494E+03 0.0000E+00
0.9935E-02

LY



0.1050E+03

0.1050E+03

0.1050E+03

0.1050E+03

0.2106E+03

0.2182E+03

0.2258E+03

0.2334E+03

loleoNoloNoloBoloNoNeoNoNeNo] lololoeloloNoNoNoNeoNe]

OO OO OO0 OOO

.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0QO
.3048E+0Q0
.6096E+0Q0
.9144E+00
.1234E+01
.1554E+01
.1875E+01

OO C OO OOODOOO

OO OO OO0 O

.8945E-02
.7812E-02
.6572E-02
.5365E-02
.4253E-02
.5837E-03
.2800E-04
.2552E-04
.2558E-04
.2562E-04
.2564E-04

.2169E-02
.1729E-02
.1364E-02
.1065E-02
.8093E-03
.6057E-03
.4459E-03
.4650E-04
.2137E-05
.2168E-04
.2174E-04
.2178E-04
.2179E-04

.5665E-03
.4695E-03
.383%E-03
.3093E-03
.2423E-03
.1862E-03
.1403E-03
.1602E-04
.6457E~-06
.1840E-04
.1845E-04
.1848E-04
.1849E-04

.9148E-03
.7379E-03
.5891E-03
.4647E-03
.3570E-03
.2699E-03
.2005E-03
.2170E-04
.8978E-06
.1558E-04
.1563E-04
.1565E-04
.1566E-04

.5149E-03
.4201E-03
.3388E-03
.2697E-03
.2090E-03
.1592E-03
.1181E-03

0.1494E+03

0.1494E+03

0.1494E+03

0.1494E+03

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



0.3778E+01 0.1322E-04
0.5681E+01 0.6522E-06
0.7585E+01 0.1318E-04
0.7869E+01 0.1322E-04
0.8153E+01 0.1324E-04
0.8438E+01 0.1325E-04
TIME LATERAL DEPTH CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL INTO BASE
0.1100E+03 0.2030E+03 0.0000E+00 0.1067E-01 0.1529E+03 0.0000E+00
0.3048E+00 0.9986E-02
0.6096E+00 0.9042E-02
0.9144E+00 0.7949E-02
0.1234E+01 0.6739E-02
0.1554E+01 0.5549E-02
0.1875E+01 0.4442E-02
0.3778E+01 0.6620E-03
0.5681E+01 0.3745E-04
0.7585E+01 0.4013E-04
0.7869E+01 0.4023E-04
0.8153E+01 0.4029E-04
0.8438E+01 0.4031E-04
0.1100E+03 0.2106E+03 0.0000E+00 0.2169E-02 0.1529E+03 0.0000E+00
0.3048E+00 0.1732E-02
0.6096E+00 0.1370E-02
0.9144E+00 0.1072E-02
0.1234E+401 0.8189E-03
0.1554E+01 0.6164E-03
0.1875E+01 0.4569E-03
0.3778E+01 0.5102E-04
0.5681E+01 0.2722E-05
0.7585E+01 0.3437E-04
0.7869E+01 0.3446E-04
0.8153E+01 0.3451E-04
0.8438E+01 0.3453E-04
0.1100E+03 0.2182E+03 0.0000E+00 -0.5665E-03 0.1529E+03 0.0000E+00
0.3048E+00 -0.4707E~-03
0.6096E+00 -0.3861E-03
0.9144E+00 -0.3123E-03
0.1234E+01 -0.2460E-03
0.1554E+01 -0.1903E-03
0.1875E+01 -0.1445E-03
0.3778E+01 -0.1776E-04
0.5681E+01 -0.7436E-06
0.7585E+01 0.2940E-04
0.7869E+01 0.2947E-04
0.8153E+01 0.2952E-04
0.8438E+01 0.2954E-04
0.1100E+03 0.2258E+03 .0000E+00 -0.9148E-03 0.1529E+03 0.0000E+00

.3048E+00 -0.7393E-03
.6096E+00 -0.5918E-03
.9144E+00 -0.4685E-03
.1234E+01 -0.3618E-03
.1554E+01 -0.2751E-03
.1875E+01 -0.2058E~-03
.3778E+01 -0.2392E-04

[oNoNoloNoNoNeNe]

i



0.1100E+03

N A~ A~~~

0.1150E+03

0.1150E+03

0.1150E+03

0.2334E+03

LATERAL
DISTANCE

N R

0.2030E+03

0.2106E+03

0.2182E+03

loNololoNoNoNoloNoNololoNe) [oNoNololoBololololeNeNeNo] OO OO O

ecNeoloNoNoloNololoNoNoNoNe]

[eNoNoNeoNoNoRoNeNe]

.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

P e D e e e

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01

-0.
.2511E-04
.2517E-04
.2521E-04
.2523E-04

OO OO

lcNoNoloNoNoNoNoNoloNoNeNe]

CONCENTRATION

oNeoNoNoloNoloNoNoNoRoReRe]

loNoNololoRloRoloNoNoNoNoNe)

1062E-05

.5149E-03
.4210E-03
.3406E-03
.2722E-03
.2120E-03
.1625E-03
.1224E-03
.1462E-04
.8600E-06
.2141E-04
.2147E-04
.2150E-04
.2152E-04

.1067E-01
.1003E-01
.9135E-02
.8080E-02
.6899E-02
.5727E-02
.4626E-02
.7435E-03
.4742E-04
.6072E-04
.6087E-04
.6096E-04
.6098E-04

.2169E-02
.1734E-02
.1375E-02
.1080E-02
.8276E-03
.6261E-03
.4669E-03
.5547E-04
.3439E-05
.5239E-04
.5252E-04
.5260E-04
.5263E-04

.5665E-03
.4717E-03
.3881E-03
.3151E-03
.2494E-03
.1941E-03
.1484E-03
.1950E-04
.7968E-06

0.1529E+03

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

PR VR VR VP VP VP VPPV

0.1563E+03

0.1563E+03

0.1563E+03

INTO BASE

A A A A A A

0.0000E+00

0.0000E+00

0.0000E+00



0.1150E+03

0.1150E+03

L N

0.1200E+03

0.1200E+03

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

~ A~ A~ A~

0.2030E+03

0.2106E+03

[eleoNoRe]

QOO0 OOO

OO OODOOOCOOCOOOOo

OO O OO OOOOO O

OO O OO OO

.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

A e e e A T P e e e P e A A A

.0000E+0OC
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01

[eNeoNoNe]

[eNoNoRsoNoNoNololoNoNeNoN®]

CONCENTRATION

O CODODODODOOOOOOO0O

QOO0 OOO OO

.4514E-04
.4525E-04
.4532E-04
.4535E-04

.9148E-03
.7406E-03
.5943E-03
.4721E-03
.3661E-03
.2799E-03
.2108E-03
.2613E-04
.1195E-05
.3884E-04
.3894E-04
.3900E-04
.3902E-04

.5149E-03
.4218E-03
.3421E-03
.2744E-03
.2148E-03
.1655E-03
.1256E-03
.1601E-04
.1135E-05
.3337E-04
.3346E~-04
.3351E-04
.3353E-04

.1067E-01
.1008E-01
.9224E-02
.8204E-02
.7053E-02
.5898E-02
.4804E-02
.8279E-03
.5902E-04
.8886E-04
.8906E-04
.8918E-04
.8922E-04

.2168E-02
L1737E-02
.1380E-02
.1086E-02
.8356E-03
.6350E-03
.4761E-03
.5984E-04
.4332E-05
.7717E-04

0.1563E+03 0.0000E+00

0.1563E+03 0.0000E+00

TOTAL MASS TOTAL MASS
INTO SOIL INTO BASE
0.1597E+03 0.0000E+00
0.1597E+03 0.0000E+00



0.1200E+03

0.1200E+03

0.1200E+03

P N R

0.1250E+03

0.2182E+03

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

N oy VR

0.2030E+03

cloNololoNoRoNoNoNoNe]

.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
L1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
,6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.843BE+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

P D N N VI VPV U VD VR VR VP Up VP

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778BE+01L
.5681E+01
.7585E+01
.7869E+01

OO OO OO OOODOOOO0O

CONCENTRATION

QOO OO ODOOOC OO

.7735E-04
.71747E-04
.T750E-04

.5665E-03
.4727E-03
.3899E-03
.3177E-03
.2526E-03
.1976E-03
.1521E-03
.2125E-04
.7648E-06
.6693E-04
.6710E-04
.6719E-04
.6723E-04

.9148E-03
.7418E-03
.5966E-03
.4753E-03
.3701E-03
.2844E-03
.2154E-03
.2831E-04
.1263E-05
.5798E-04
.5812E-04
.5821E-04
.5824E-04

.5149E-03
.4226E-03
.3436E-03
.2765E-03
.2173E-03
.1684E-03
.1285E-03
.1740E-04
.1508E-05
.5016E-04
.5028E-04
.5036E-04
.5038E-04

.1067E-01
.1012E-01
.9308E-02
.8324E-02
.7200E~-02
.6064E-02
.4977E-02
.9149E-03
.7240E-04
.1262E-03
.1265E-03

0.1597E+03

0.1597E+03

0.1597E+403

0.0000E+00

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

e e

0.1630E+03

INTO BASE

P N N N VN

0.0000E+00



0.1250E+03

0.1250E+03

0.1250E+03

0.1250E+03

TIME

0.2106E+03

0.2182E+03

0.2258E+03

0.2334E+03

LATERAL
DISTANCE

[eNoNoNolololoRoNoNoNoNoNe]

OO O DO ODODODODOOOO

.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+401
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

0.1267E-03
0.1267E-03

.2169E-02
.1739%E-02
.1384E-02
.1092E-02
.8428E-03
.6431E-03
.4846E-03
.6411E-04
.5460E-05
.1103E-03
.1105E-03
.1107E-03
.1107E-03

eNoloRoNoNoNoloNoNoNoNoNe]

-0.5665E-03
-0.4735E-03
-0.3916E-03
-0.3201E-03
-0.2555E-03
-0.2009E-03
-0.1556E-03
-0.2298E-04
-0.5912E-06
0.9624E-04
0.9646E-04
0.9660E-04
0.9664E-04

-0.9148E-03
-0.7429E-03
-0.5987E-03
-0.4783E-03
-0.3737E-03
-0.2885E-03
-0.2197E-03
-0.3046E-04
-0.1215E-05
0.8388E-04
0.8408E-04
0.8420E-04
0.8424E-04

.5149E-03
.4233E-03
.3449E-03
.2783E-03
.2196E-03
.1710E-03
.1312E-03
.1877E-04
.2020E-05
.7302E-04
.7319E-04
.7330E-04
.7333E-04

oNoNoNoRoNoNoNoNoloNeNeNe]

CONCENTRATION

0.1630E+03

0.1630E+03

0.1630E+03

0.1630E+03

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

INTO BASE

| —



~ A~ ~ A A A o A A N A A e e N A A A NN A A A A A e A A

0.1300E+03 0.2030E+03 0.0000E+00 0.1067E-01 0.1662E+03 0.0000E+00
0.3048E+00 0.1017E-01
0.6096E+00 0.9389E-02
0.9144E+00 0.8438E-02
0.1234E+01 0.7342E-02
0.1554E+01 0.6224E-02
0.1875E+01 0.5146E-02
0.3778E+01 0.1004E-02
0.5681E+01 0.8768E-04
0.7585E+01 O0.1746E-03
0.7869E+01 0.1750E-03
0.8153E+01 0.1752E-03
0.8438E+01 O0.1753E-03
0.1300E+03 0.2106E+03 0.000CE+00 0.2169E-02 0.1662E+03 0.0000E+00
0.3048E+00 0.1741E-02
0.6096E+00 0.1388E-02
0.9144E+00 0.1097E-02
0.1234E+01 0.8494E-03
0.1554E+01 0.6505E-03
0.1875E+01 0.4924E-03
0.3778E+01 0.6826E-04
0.5681E+01 0.6903E-05
0.7585E+01 0.1534E-03
0.7869E+01 0.1538E-03
0.8153E+01 0.1540E-03
0.8438E+01 0.1540E-03

0.1300E+03 0.2182E+03 0.0000E+00 -0.5665E-03 0.1662E+03 0.0000E+00
0.3048E+00 -0.4743E-03
0.6096E+00 -0.3931E-03
0.9144E+00 -0.3223E-03
0.1234E+01 -0.2582E-03
0.1554E+01 -0.2040E-03
0.1875E+01 -0.1588E-03
0.3778E+01 ~0.2469E~-04
0.5681E+01 -0.1999E-06
0.7585E+01 0.1346E-03
0.7869E+01 0.1349E-03
0.8153E+01 0.1351E-03
0.8438E+01 0.1352E-03
0.1300E+03 (0.2258E+03 0.0000E+00 -0.9148E-03 0.1662E+03 0.0000E+00
0.3048E+00 -0.743%E-03
0.6096E+00 -0.6006E-03
0.9144E+00 -0.4810E-03
0.1234E+01 -0.3771E-03
0.1554E+01 -0.2922E-03
0.1875E+01 -0.2237E-03
0.3778E+01 -0.3257E-04
0.5681E+01 —-0.9818E-06
0.7585E+01 0.1180E-03
0
0
0

.7869E+01 0.1183E-03
.8153E+01 0.1185E-03
.8438E+01 0.1185E-03
0.1300E+03 0.2334E+03 0.0000E+00 0.5149E-03 0.1662E+03 0.0000E+00
0.3048E+00 0.4239%9E-03
0.6096E+00 0.3462E-03



~ A A

0.1340E+03

0.1340E+03

0.1340E+03

0.1340E+03

LATERAL
DISTANCE

A~~~

0.2030E+03

0.2106E+03

0.2182E+03

0.2258E+03

OO OO CODOOOO

[eNoNeoloNoRoloReloNeoNeNeNe) leNeoloololeoRloloNoNoNoNGN®]

leNoloNoNoNoloNoloNoNoleNe)

OO OO

.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

DEPTH

M A AR A A A A e A A A A A

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7869E+01
.8153E+01
.8438E+01

.0000E+0O0
.3048E+00
.6096E+00
.9144E+00

OO OO OOOCOOOo

CONCENTRATION

[cNeoNoNoloBoNoRoNoNoNoNoNe]

O OC OO OODOOOOCOOO

-0
-0
-0
-0
-0
-0
-0
-0

OO OO

-0
-0
-0

.2801E-03
.2218E-03
.1734E-03
.1338E-03
.2013E-04
.2729E-05
.1033E-03
.1036E-03
.1037E-03
.1038E-03

.1067E-01
.1020E-01
.9451E-02
.8527E-02
.7452E-02
.6348E-02
.5277E-02
.1077E-02
.1014E-03
.2226E-03
.2231E-03
.2234E-03
.2234E-03

.2169E-02
.1742E-02
.1390E-02
.1101E-02
.8542E-03
.6560E~-03
.4982E-03
.7149E-04
.8355E-05
.1964E-03
.1968E-03
.1971E-03
.1972E-03

.5665E-03
.4749E-03
.3943E-03
.3239E-03
.2603E-03
.2063E-03
.1613E-03
.2604E-04
.3353E-06
.1731E-03
.1734E-03
.1737E-03
.1737E-03

.9148E-03
.7446E-03
.6021E-03
.4830E-03

TOTAL MASS TOTAL MASS

INTO SOIL

R D N N VR R VPPV

0.1687E+03

0.1687E+03

0.1687E+03

0.1687E+03

INTO BASE

~ A A A A A A

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

-

N .

S’



0.1234E+01 -0.3796E-03
0.1554E+01 -0.2951E-03
0.1875E+01 -0.2267E-03
0.3778E+01 -0.3423E-04
0.5681E+01 -0.6041E-06
0.7585E+01 0.1523E-03
0.7869E+01 0.1527E-03
0.8153E+01 0.1529E-03
0.8438E+01 0.1529E-03
0.1340E+03 0.2334E+03 0.0000E+00 0.5149E-03 0.1687E+03 0.0000E+00
0.3048E+00 0.4244E-03
0.6096E+00 0.3471E-03
0.9144E+00 0.2814E-03
0.1234E+01 0.2234E-03
0.1554E+01 0.1752E-03
0.1875E+01 0.1357E-03
0.3778E+01 0.2120E-04
0.5681E+01 0.3487E-05
0.7585E+01 0.1339E-03
0.7869E+01 0.1342E-03
0.8153E+01 0.1344E-03
0.8438E+01 0.1345E-03

NOTTICE

ALTHOUGH THIS PROGRAM HAS BEEN TESTED AND EXPERIENCE
WOULD INDICATE THAT IT IS ACCURATE WITHIN THE LIMITS
GIVEN BY THE ASSUMPTIONS OF THE THEORY USED , WE MAKE
NO WARRANTY AS TO WORKABILITY OF THIS SOFTWARE OR ANY
OTHER LICENSED MATERIAL. NO WARRANTIES EITHER EXPRESSED
OR IMPLIED (INCLUDING WARRANTIES OF FITNESS) SHALL APPLY

NO RESPONSIBILITY IS ASSUMED FOR ANY ERRORS, MISTAKES
OR MISREPRESENTATIONS THAT MAY OCCUR FROM THE USE OF THIS
COMPUTER PROGRAM. THE USER ACCEPTS FULL RESPONSIBILITY
FOR ASSESSING THE VALIDITY AND APPLICABILITY OF THE
RESULTS OBTAINED WITH THIS PROGRAM FOR ANY SPECIFIC CASE.

s ok ok ok ok sk sk sk sk Sk kb ke ki ki k ki ok ok ok ok ok ki ke ke ko ke ke ke ke ke ok ok ke ok ok ke ke kb ok ok ok ok ok

EXECUTION TIME 0: 0:10

* *
* *
* *
* MIGRATE SIMULATION *
* *
* ANALYSIS COMPLETED *
* *
* TIME - 19: 0:48 *
* *
* *
* *



Clinton Landfill CWU Organic Soil Baseline Model File Name COSB.IN
MIGRATE VERSION 9: Output Units = SI

4 Number of Layers
1 Number of Landfills
1 Top Boundary Condition
0 m 0 m Offset - Landfill 1
291.440002 m 291.440002 m Surface Width
227.253006 m 227.253006 m Base Width
1 mg/L 1 mg/L Concentration
0 yrs 0 yrs Half-Life
1 Bottom Boundary Condition
3 #Sublayers - Layer 1
0.9144 m 0.9144 m Thickness
0.288 Porosity
1900 kg/m3 1.9 g/cm3 Density
0.0158 m2/a 0.0158 m2/a Vertical Diffusion Coef.
0.0158 m2/a 0.0158 m2/a Horz. Diffusion Coef.
1.42e-06 m/a 1.42e-06 m/a Vertical Velocity
0 m/a 0 m/a Horz. Velocity
0 m3/kg 0 mL/g Distribution Coef.
0 yrs 0 yrs Half-Life
0 m/a 0 m/a Sink Removal
0 Type of Fractures
3 #Sublayers - Layer 2
0.9601 m 0.9601 m Thickness
0.288 Porosity
1900 kg/m3 1.9 g/cm3 Density
0.0158 m2/a 0.0158 m2/a Vertical Diffusion Coef.
0.0158 m2/a 0.0158 m2/a Horz. Diffusion Coef.
1.42e-06 m/a 1.42e-06 m/a Vertical Velocity
0 m/a 0 m/a Horz. Velocity
0 m3/kg 0 mL/g Distribution Coef.
0 yrs 0 yrs Half-Life
0 m/a 0 m/a Sink Removal
0 Type of Fractures
3 #Sublayers - Layer 3
5.71 m 5.71 m Thickness
0.286 Porosity
1900 kg/m3 1.9 g/cm3 Density
0.0158 m2/a 0.0158 m2/a Vertical Diffusion Coef.
0.0158 m2/a 0.0158 m2/a Horz. Diffusion Coef.
1.42e-06 m/a 1.42e-06 m/a Vertical Velocity
0 m/a 0 m/a Horz. Velocity
0 m3/kg 0 mL/g Distribution Coef.
0 yrs 0 yrs Half-Life
0 m/a 0 m/a Sink Removal
0 Type of Fractures
3 #Sublayers - Layer 4
1.042 m 1.042 m Thickness
0.05 Porosity
1900 kg/m3 1.9 g/cm3 Density
1.11 m2/a 1.11 m2/a Vertical Diffusion Coef.
5.41 m2/a 5.41 m2/a Horz. Diffusion Coef.
0 m/a 0 m/a Vertical Velocity
0.046 m/a 0.046 m/a Horz. Velocity
0 m3/kg 0 mL/g Distribution Coef.
0 yrs 0 yrs Half-Life
0 m/a 0 m/a Sink Removal
0 Type of Fractures
27 No. of times of interest

5 yrs 5 yrs Time



145.
153.
160.
168.
176.

NORMAL

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
130
134

720001
338996
960007
580002
199997
7 11

yrs
yrs
yrs
yrs
yrs
YIS
yrs
yrs
yrs
Vrs
yrs
VIS
yrs
yrs
yrs
yrs
yrs
yrs
yrs
yIrs
yrs
yrs
yrs
yrs

yrs

232383

145.
153.
160.
168.
176.

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100
105
110
115
120
125
130
134
No. of
720001
339996
960007
580002
199997

distances

1

yrs
YIS
yrs
yrs
yrs
yrs
VIS
yrs
yrs
vrs
yrs
yrs
yrs
VIS
yrs
yrs
yrs
yrs
yrs
yrs
yrs
Vs
yrs
yrs
VIS
Vs

m
m
m
m
m

TAU, N, SIG, RNU

Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time
Time

of interest
Distance
Distance
Distance
Distance
Distance

Talbot Integ
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* *
* *
* MIGRATEV YV?9 SIMULATTION *
* *
* RUN DATE - 18- 1- 8 *
* TIME - 15:59:34 *
* *
* REVISION - 09/05/1996 *
* *
* VERSION 9.0.9 *
* *
* COPYRIGHT (c) R.K. ROWE & J.R. BOOKER 1983-199%6 ~*
* *
* LICENSED USER: PDC Technical ServicesOOOOODOO  *
* *
R R I S I I I I e I I I e IR I R I g I I 3

hhhkhkhhkhkhkhhkkhkhhkhbhhkhkhbhbhhhbhhbdhbhkbdhkhkhkdhhdbhdbdrb bbbk dh bbbk bbbk bk hkhkhkhkrhkh kb d bk kkkd kK

Clinton Landfill CWU Organic Soil Baseline Model File Name COSB.IN

hkhkhkhkhhkhhkhhhhhhkdhhhhhkhkhhkhkhkhkhdhkhkdbrdhbbdddhhhhhhkhkhkhhkhbhkhkrhhhkdh kbbb hhhkhrhbrhhdtih

SURFACE BOUNDARY

T R N

SURFACE BOUNDARY CONDITION DEFINED BY A CONSTANT CONCENTRATION CO

OFFSET OF CENTER OF LANDFILL 1 I8 0.0000E+00

WIDTH OF BASE OF LANDFILL IS BETWEEN -113.6265< X < 113.6265
WIDTH OF SURFACE OF LANDFILL IS BETWEEN -145.7200< X < 145.7200
THE INITIAL SOURCE CONCENTRATION = 0.1000E+01

BASE BOUNDARY

A A A A A A A A A A A

BASE BOUNDARY CONDITION DEFINED BY
AN IMPERMEABLE BASE(I.E. ZERO FLUX)

LAYER DISPERSION COEFF. POROSITY ADSORPTION DENSITY ADV. VELOCITY THICKNESS

VERT. HORZ. COEFF. HORZ. VERT.

~ A S A N R A N N N N N N e A N R e A A A e e s A A e ~A A~~~ B T R R VN N N L v

.000E+00 1900.000 0.0000 0.0000
.000E+00 1900.000 0.0000 0.0000
.000E+00 1900.000 0.0000 0.0000
.000E+00 1900.000 0.0000 0.0000

1 .158E~-01 .158E-01 O

2 .158E-01 .158E-01 O.

3 .158E-01 .158E-01 0.288
4 .158E-01 .158E-01 O

“iguns’



5 .158E-01
6 .158E-01
7 .158E~01
8 .158E-01
9 .158E-01
10 L111E+01
11 .111E+01
12 .111E+01

.158E-01
.158E-01
.158E-01
.158E-01
.158E-01
.541E+01
.541E+01
.541E+01

.288
.288
.286
.286
.286
. 050
.050
.050

[eNeoRoloRoNeNeNe]
[eNoNoNoRoNoNoNe)

.000E+00
.000E+0Q0
.000E+0Q0
.000E+QO0
.000E+00
.000E+00
.000E+00
.000E+00

15900.
1900.
1900.
1900.
1900.
1800.
1900
1500.

INTEGRATION PARAMETERS

000
000
000
000
000
000

.000

000

.0000
.0000
.0000
.0000
.0000
.0460
.0460
.0460

QDO OO OOO

THE PARAMETERS USED TO INVERT THE LAPLACE TRANSFORM ARE
=0.000E+00 RNU =0.100E+01

TAU =0.700E+01 N = 11 SIG

A NORMAL INTEGRATION LEVEL HAS BEEN CHOSEN WITH THE
FOLLOWING GAUSS QUADRATURE PARAMETERS:

GAUSSIAN INTEGRATION SUBINTERVAL SIZE = 0.686E-01
NUMBER OF SUBINTERVALS = 12
NUMBER OF SAMPLE POINTS USED PER STEP = 20

TOTAL WIDTH OF INTEGRATION 0.8235E+00

TOTAL NUMBER OF INTEGRATION POINTS 480

RESULTS

CALCULATED CONCENTRATIONS AT SELECTED DEPTHS,
LATERAL DISTANCES AND TIMES:

B N R V) ~

0.5000E+01 O.

0.5000E+01 O.

LATERAL
DISTANCE

A

1457E+03

1533E+03

DEPTH

CONCENT

RATION

N N N N N R VPV VNV

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00

0.1242
0.5626
0.1606
0.2765
0.2460
0.1195
0.3140
0.2457
0.2935
-0.4952
~0.4161
-0.3248
~-0.2868

0.8031
0.3526
0.9905
0.1691

E-01
E-02
E-02
E-03
E-04
E-05
E-07
E-16
E-22
E-30
E-30
E-30
E-30

E-03
E-03
E-04
E-04

OO OO OO OO

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

QOO EFE OO

TOTAL MASS TOTAL MASS

INTO SOIL

INTO BASE

A e A e e o A

0.2369E+02

0.2369E+02

0.0000E+00

0.0000E+00

.35
.35

.32
.32
.90
.90
.90



0.1234E+01 0.1497E-05
0.1554E+01 0.7249E-07
0.1875E+01 0.1902E-08
0.3778E+01 0.1583E-17
0.5681E+01 0.1430E-23
0.7585E+01 -0.1876E-31
0.7932E+01 -0.3555E-32
0.8279E+01 0.5937E-32
0.8627E+01 0.9141E-32
0.5000E+01 0.1610E+03 0.0000E+00 0.3993E-03 0.2369E+02 0.0000E+00
0.3048E+00 0.1743E-03
0.6096E+00 0.4881E-04
0.9144E+00 0.8322E-05
0.1234E+01 0.7359E-06
0.1554E+01 0.3561E-07
0.1875E+01 0.9339E-09
0.3778E+01 0.7824E-18
0.5681E+01 0.6763E-24
0.7585E+01 -0.1037E-31
0.7932E+01 -0.7220E-32
0.8279E+01 -0.5311E-32
0.8627E+01 -0.4682E-32
0.5000E+01 0.1686E+03 0.0000E+00 0.2832E-03 0.2369E+02 0.0000E+00
0.3048E+00 0.1232E-03
0.6096E+00 0.3447E-04
0.9144E+00 0.5872E-05
0.1234E+01 0.5190E-06
0.1554E+01 0.2511E-07 }
0.1875E+01 0.6583E-09 %
0.3778E+01 0.5535E-18 I
0.5681E+01 0.4672E-24
0.7585E+01 -0.7163E-32
0.7932E+01 -0.4985E-32
0.8279E+01 -0.3680E-32
0.8627E+01 -0.3248E-32
0.5000E+01 0.1762E+03 0.0000E+00 0.2253E-03 0.2369E+02 0.0000E+00
0.3048E+00 0.9789E-04
0.6096E+00 0.2736E-04
0.9144E+00 0.4659E-05
0.1234E+01 0.4117E-06
0.1554E+01 0.1991E-07
0.1875E+01 0.5220E-09
0.3778E+01 0.4398E-18
0.5681E+01 0.3665E-24
0.7585E+01 -0.5415E-32
0.7932E+01 -0.3724E-32
0.8279E+01 -0.2727E-32
0.8627E+01 -0.2400E-32
TIME LATERAL DEPTH  CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL  INTO BASE
0.1000E+02 0.1457E+03 0.0000E+00 0.1242E-01 0.3350E+02 0.0000E+00
0.3048E+00 0.7547E-02
0.6096E+00 0.3645E-02
0.9144E+00 0.1377E-02
0.1234E+01 0.3757E-03




0.1000E+02

0.1000E+02

0.1000E+02

0.1000E+02

0.1533E+03

0.1610E+03

0.1686E+03

0.1762E+03

OO O OO0 OO

[oNeoNoloNoNoNoloNoNeoNoReNe) oNeoNoloNoNoNoNoloRoloNoNe) [oNeololololoNoloReNoNoNe N

oNoNoBoNoRoNoNoNeNe)

.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01 -0.
.7585E+01 -0.

1 1
[eoNololoNoNoNoloNoRoNoNe N [eNeololoNoNoNeNe]

eNoloNoRoNoloNoNoRoNoNeRe)

| I R S
cNeoNololololololoNoReNoNe]

OO O OO0 OO

.7648E-04
.1157E-04
.2398E-12
.7355E-17
.8588E-21
.9594E-21
.1021E-20
.1042E-20

.8031E-03
.4649E-03
.2180E-03
.8087E-04
.2180E-04
.4401E-05
.6621E-06
.1353E-13
.3157E-18
.7268E-22
.8600E-22
.9408E-22
.9679E-22

.3993E-03
.2291E-03
.1068E-03
.3950E-04
.1062E-04
.2141E-05
.3218E-06
.6564E-14
.1442E-18
.1082E-23
.2313E-23
.2982E-23
.3193E-23

.2832E-03
.1618E-03
.7523E-04
.2776E-04
.7458E-05
.1502E-05
.2257E-06
.4597E-14
.9779E-19
.8786E-24
.3729E-24
.1369E-24
.6879E-25

.2253E-03
.1284E-03
.5963E-04
.2199E-04
.5902E-05
.1188E-05
.1785E-06
.3633E-14

7593E-19
T476E-24

0.3350E+02

0.3350E+02

0.3350E+02

0.3350E+02

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



A v o e e

0.1500E+02

0.1500E+02

0.1500E+02

0.1500E+02

LATERAL
DISTANCE

v e A A

0.1457E+03

0.1533E+03

0.1610E+03

0.1686E+03

leNoNeoRoloNoloNoloNeNeoNoNo] OO O OO OO OCOo0o jloNoNeoloNoNoloNoNoNoNoRoNe] OO O

COOOOOOOOOOoOo

.7932E+01
.8279E+01
.8627E+01

DEPTH

~ A A A

.0000E+00
.3048E+00
.6096E+00
.9144E+400
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+401
.8279E+01
.8627E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+401
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01

-0.3499E-24
-0.1687E-24
-0.1170E-24

CONCENTRATION TOTAL MASS TOTAL MASS
INTO SOIL INTO BASE

O N N P VD U R VPP N N VN L VY S VDD R VPV U PP

.1242E-01 0.4103E+02 0.0000E+00
.8526E-02
.5006E-02
.2497E-02
.1002E-02
.3320E-03
.9059E-04
.5798E-09
.5256E-15
.2632E-17
.2938E-17
.3126E-17
.3189E-17

OO O OO OO ODODOOOOo

.8031E-03 0.4103E+02 0.0000E+00
.5183E-03
.2922E-03
.1418E-03
.5581E-04
.1824E-04
.4829E-05
.3082E-10
.2238E-16
.7598E-19
.4845E-19
.3111E-19
.2520E-18

| I A O I |
O OO0 OO ODODODOO OO

.3993E-03 0.4103E+02 0.0000E+00
.2548E-03
.1426E-03
.6885E-04
.2701E-04
.8803E-05
.2375E-05
.1479E-10
.1008E-16
.5308E-19
.5732E-19
.5999E-19
.6090E-19

| I R B |
OO OO ODODOODOOO

.2832E-03 0.4103E+02 0.0000E+00
.1797E~03
.1002E-03
.4825E-04
.1889E-04
.6151E-05
.1658E-05
.1030E-10
-0.6784E-17
-0.3625E-20
-0.3546E~-20

[eNoloNoNoNeNeRe]

g



0.1500E+02

A~ A~~~ A

0.2000E+02

0.2000E+02

0.2000E+02

0.1762E+03

LATERAL
DISTANCE

~n A A~ A~ A

0.1457E+03

0.1533E+03

0.1610E+03

[eNeoloNololoNoBoRoNoRoReNe] cNoNoNoNoloNoNoNoNoNeNeNe)

[oloNoNeoNoNoNoNeNeNeReNo)

.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

R N TR O RV

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01

-0.
-0.

tor
leNeoRolololoNoNoNoRoloNoNe]

CONCENTRATION

QOO OO0 ODOOOO

3592E-20
3622E-20

.2253E-03
.1426E-03
.7931E-04
.3815E-04
.1492E-04
.4855E-05
.1308E-05
.8119E-11
.5248E-17
.7455E-21
.1349E-21
.1609E-21
.2483E-21

.1242E-01
.9157E-02
.5983E-02
.3455E-02
.1693E-02
.7192E-03
.2646E-03
.2964E-07
.1475E-13
.8591E-16
.9055E-16
.9428E-16
.9569E-16

.8031E-03
.5504E-03
.3419E-03
.1905E-03
.9092E-04
.3789E-04
.1375E-04
.1486E-08
.6426E-15
.2499E-16
.2898E-16
.3140E-16
.3220E-16

.3993E-03
.2701E-03
.1663E-03
.9208E-04
.4374E-04
.1817E-04
.6576E-05
.7064E-09
.2980E-15
.3809E-17
.3492E-17
.3299E-17

0.4103E+02

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

~ A A~

0.4738E+02

0.4738E+02

0.4738E+02

INTO BASE

B N N

0.0000E+00

0.0000E+00

0.0000E+00



0.2000E+02

0.2000E+402

~ o~ A A A

0.2500E+02

0.2500E+02

0.1686E+03

0.1762E+03

LATERAL
DISTANCE

~ A~ A A A~

0.1457E+03

0.1533E+03

oNeoNoNoNoNoNoloNoloNoloNe)

[eNeoNololoNoNoNoNoNoloNoNe]

.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

N N N N N N R T

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0QO0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

o

eNeololololoNoloNoNoNoNoNe)

oNooNoNoloNoRoNoNoRoNeoNe]

CONCENTRATION

oNeoolooloNoNoloNoNoNeNe)

[oNoNeoNoNoRoNoNoNoNoNoNeoNe]

.3234E-17

.2832E-03
.1904E-03
.1166E-03
.6437E-04
.3050E-04
.1265E-04
.4571E-05
.4895E-09
.2036E-15
.1340E-17
.1380E-17
. 1411E-17
.1422E-17

.2253E-03
.1509E-03
.9225E-04
.5082E-04
.2405E-04
.9961E-05
.3599E-05
.3846E-09
.1587E-15
.1548E-18
.1023E-18
.7623E-19
.6840E-19

.1242E-01
.9614E-02
.6733E-02
.4264E-02
.2365E-02
.1170E-02
.5164E-03
.3248E-06
.2509E-11
.7814E-15
.7697E-15
.7694E-15
.7704E-15

.8031E-03
.5722E-03
.3776E-03
.2290E-03
.1229E-03
.5932E-04
.2570E-04
.1539E-07
.1174E-12
.4232E-15
.4699E-15
.4978E-15
.5072E-15

0.4738E+02

0.4738E+02

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

M~~~ A~ A~~~

0.5297E+02

0.5297E+02

INTO BASE

S T N N R

0.0000E+00

0.0000E+Q0

s



0.2500E+02

0.2500E+02

0.2500E+02

~ A A~

0.3000E+02

0,.1610E+03

0.1686E+03

0.1762E+03

LATERAL
DISTANCE

A A

0.1457E+03

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+QO
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

A A A A e e A A A A e A A

.0000E+0O
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279%E+01
.8627E+01

OO OO ODOTCOO

CONCENTRATION

.39593E-03
.2804E-03
.1832E-03
.1103E-03
.5882E-04
.2828E-04
.1222E-04
.1256E-08
.5527E-13
.4925E-16
.415%E-16
.3685E-16
.3525E-16

.2832E-03
.1974E-03
.1283E-03
.7691E-04
.4090E-04
.1962E-04
.8461E-05
.5003E-08
.3807E-13
.3076E-16
.3261E-16
.3376E-16
.3416E-16

.2253E-03
.1565E-03
.1014E-03
.6065E-04
.3220E-04
.1543E-04
.6647E-05
.3921E-08
.2982E-13
.1067E-17
.1135E~17
.1220E-17
.1256E-17

.1242E-01
.9968E-02
.7337E-02
.4956E-02
.2993E-02
.1643E-02
.8200E-03
.1640E-05
.8551E-10
.7265E-14
.7560E-14
.T773E-14
.7850E-14

0.5297E+02

0.5297E+02

0.5297E+02

0.0000E+0Q0

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

v o

0.5803E+02

INTO BASE

N N S VRV

0.0000E+00



0.3000E+02 0.1533E+03 0.0000E+00 0.8031E-03 0.5803E+02 0.0000E+00
0.3048E+00 0.5880E-03
0.6096E+00 0.4045E-03
0.9144E+00 0.2599E-03
0.1234E+01 0.1509E-03
0.1554E+01 0.8037E-04
0.1875E+01 0.3922E-04
0.3778E+01 0.7356E-07
0.5681E+01 0.3761E-11
0.7585E+01 -0.1610E-14
0.7932E+01 -0.1903E-14
0.8279E+01 -0.2080E~14
0.8627E+01 -0.2140E-14

0.3000E+02 0.1610E+03 0.0000E+00 0.3993E-03 0.5803E+02 0.0000E+00
0.3048E+00 0.2878E-03
0.6096E+00 0.1957E-03
0.9144E+00 O0.1247E-03
0.1234E+01 0.7190E-04
0.1554E+01 0.3812E-04
0.1875E+01 0.1853E-04
0.3778E+01 0.3443E-07
0.5681E+01 0.1755E~-11
0.7585E+01 0.6872E~15
0.7932E+01 0.6679E~-15
0.8279E+01 0.6556E~15
0.8627E+01 0.6514E-15

0.3000E+02 0.1686E+03 0.0000E+00 0.2832E-03 0.5803E+02 0.0000E+00
0.3048E+00 0.2025E-03 N
0.6096E+00 0.1369E-03 %
0.9144E+00 0.8680E~-04 4
0.1234E+01 0.4987E-04
0.1554E+401 0.2637E-04
0.1875E+01 0.1279E~-04
0.3778E+01 0.2363E~07
0.5681E+01 0.1203E-11
0.7585E+01 0.2106E-15
0.7932E+01 0.2311E-15
0.8279E+01 0.2437E-15
0.8627E+01 0.2480E-15

0.3000E+02 0.1762E+03 0.0000E+00 0.2253E-03 0.5803E+02 O0.0000E+00
0.3048E+00 0.1604E-03
0.6096E+00 0.1081E-03
0.9144E+00 0.6838E-04
0.1234E+01 0.3921E-04
0.1554E+01 0.2070E-04
0.1875E+01 0.1003E-04
0.3778E+01 0.1847E-07
0.5681E+01 0.9393E-12
0.7585E+01 -0.2704E~16
0.7932E+01 -0.2663E-16
0.8279E+01 -0.2606E~16
0.8627E+01 -0.2582E-16

TIME LATERAL DEPTH CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL INTO BASE

A~ A~ A~ A A P N N N N N N VP VD VP N N VD P VP VR VD VR VR VP Up VP e

0.3500E+02 0.1457E+03 0.0000E+00 0.1242E-01 0.6268E+02 0.0000E+00



0.3500E+02

0.3500E+02

0.3500E+02

0.3500E+02

0.1533E+03

0.1610E+03

0.1686E+03

0.1762E+03

cleoNoNoNoNoNoRoNoNoloNe]

.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0QO
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01

[oleololooololoNoNoNeNe)

OO OO OOOO

[oNoNololoNoNoNoNoNe)

.1026E-01
.7839E-02
.5557E-02
.3573E-02
.2116E-02
.1155E-02
.5289E-05
.1080E-08
.4505E-13
.4769E-13
.4914E-13
.4961E-13

.8031E-03
.6000E-03
.4255E-03
.2850E-03
.1751E-03
.1001E-03
.5317E-04
.2256E-06
.4481E-10
.3161E-14
.2469E-14
.2031E-14
.1882E-14

.3993E-03
.2934E-03
.2055E-03
.1363E-03
.8313E-04
.4727E-04
.2500E-04
.1049E-06
.2076E-10
.3484E-14
.3724E-14
.3865E-14
.3911E~-14

.2832E-03
.2063E-03
.1435E-03
.9474E-04
.5754E-04
.3262E-04
.1721E-04
.7168E-07
.1416E-10
.9325E-16
.1723E-16
.8292E-16
.1047E-15

.2253E-03
.1634E-03
.1133E-03
.7457E-04
.4518E-04
.2557E-04

0.6268E+02

0.6268E+02

0.6268E+02

0.6268E+02

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



~ A A~

0.4000E+02

0.4000E+02

0.4000E+02

0.4000E+02

LATERAL
DISTANCE

T R VPR

0.1457E+403

0.1533E+03

0.1610E+03

0.1686E+03

[eNeoNoNeRoReNe

.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

N N N VPV P VP VP VPPV

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6086E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01L
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0QO0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01

OO OO OO

CONCENTRATION

oNeoNoloNoNoNoloNoNoNoNoNe] OO OO ODODODOODOOOOO

leNoNoNoNoNoNoloNoNoNGON® Nl

[eNoNoNoNoNoNe]

.1347E-04
.5590E-07
.1103E-10
L4264E-15
.4255E-15
.4264E-15
.4269E-15

.1242E-01
.1050E-01
.8269E-02
.6087E-02
.4107E-02
.2578E-02
.1505E-02
.1293E-04
.7338E-08
.6950E-12
.7117E-12
.7164E-12
L7171E-12

.8031E-03
.6095E-03
.4424E-03
.3057E~03
.1960E-03
.1182E-03
.6691E-04
.5232E-06
.2877E-09
.6405E-13
.6845E-13
.7135E-13
.7236E-13

.3993E-03
.2977E-03
.2132E-03
.1459E-03
.9276E-04
.5559E-04
.3133E-04
.2418E-06
.1324E-09
.4190E-14
.4357E-14
.4549E-14
.4628E-14

.2832E-03
.2093E-03
.1488E-03
.1012E-Q3
.6408E-04
.3826E-04
.2150E-04

TOTAL MASS TOTAL MASS

INTO SOIL

o e A

0.6701E+02

0.6701E+02

0.6701E+02

0.6701E+02

INTO BASE

O N L R P

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

g

A



0.4000E+02

N~ A~ A~~~

0.4500E+02

0.4500E+02

0.4500E+02

0.1762E+03

LATERAL
DISTANCE

AN~ A A~~~

0.1457E+03

0.1533E+03

0.1610E+03

.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

A A e A A A A A A A e A A

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01

CONCENTRATION

oNooNolololoNoRoNoNoNoNe]

[oNeoNoNoNoNoRloNoloNoNoNoN o]

[cNoNoloNoNoNeNe)

.1646E-06
.8992E-10
.2243E-14
.2919E-14
.3264E-14
.3369E-14

.2253E-03
.1657E-03
.1174E-03
.7960E-04
.5026E-04
.2996E-04
.1680E-04
.1281E-06
.6985E-10
.4591E-15
.1371E-15
.4475E-15
.5435E-15

.1242E-01
.1071E-01
.8643E-02
.6559E-02
.4601E-02
.3024E-02
.1863E-02
.2614E-04
.3293E-07
.1045E-10
.1086E-10
.1104E-10
.1109E-10

.8031E-03
.6171E-03
.4561E-03
.3231E-03
.2141E-03
.1346E-03
.8004E-04
.1007E-05
.1221E-08
.7579E-12
.8281E-12
.8740E-12
.8900E-12

.3993E-03
.3012E-03
.2195E-03
.1538E-03
.1011E-03
.6308E-04
.3733E-04
.4629E-06

0.6701E+02

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

~a A~ A~ A~ A

0.7108E+02

0.7108E+02

0.7108E+02

INTO BASE

N~ A A A~ A

0.0000E+00

0.0000E+00

0.0000E+00



0.5681E+01 0.5590E-09
0.7585E+01 0.9603E-13
0.7932E+01 0.9257E-13
0.8279E+01 0.9149E-13
0.8627E+01 0.9130E-13
0.4500E+02 0.1686E+03 0.0000E+00 0.2832E-03 0.7108E+02 0.0000E+00
0.3048E+00 0.2116E-03
0.6096E+00 0.1530E-03
0.9144E+00 0.1066E-03
0.1234E+01 0.6968E-04
0.1554E+01 0.4332E-04
0.1875E+01 0.2556E-04
0.3778E+01 0.3139E-06
0.5681E+01 0.3779E-09
0.7585E+01 0.2353E-13
0.7932E+01 0.1745E-13
0.8279E+01 0.1448E-13
0.8627E+01 0.1359E-13
0.4500E+02 0.1762E+03 0.0000E+00 0.2253E-03 0.7108E+02 0.0000E+00
0.3048E+00 0.1675E-03
0.6096E+00 0.1207E-03
0.9144E+00 0.8375E-04
0.1234E+01 0.5460E-04
0.1554E+01 0.3387E-04
0.1875E+01 0.1995E-04
0.3778E+01 0.2437E-06
0.5681E+01 0.2929E-09
0.7585E+01 0.1070E-13
0.7932E+01 0.5155E-14
0.8279E+01 0.2378E~14
0.8627E+01 0.1540E-14
TIME LATERAL DEPTH  CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL  INTO BASE
0.5000E+02 0.1457E+03 0.0000E+00 0.1242E-01 0.7492E+02 0.0000E+00
0.3048E+00 0.1089E~01
0.6096E+00 0.8975E-02
0.9144E+00 0.6985E-02
0.1234E+01 0.5058E-02
0.1554E+01 0.3452E-02
0.1875E+01 0.2222E-02
0.3778E+01 0.4626E-04
0.5681E+01 0.1105E-06
0.7585E+01 0.9727E-10
0.7932E+01 0.1018E-09
0.8279E+01 0.1040E-09
0.8627E+01 0.1046E-09
0.5000E+02 0.1533E+03 0.0000E+00 0.8031E-03 0.7492E+02 0.0000E+00
0.3048E+00 0.6234E-03
0.6096E+00 0.4675E-03
0.9144E+00 0.3377E-03
0.1234E+01 0.2299E-03
0.1554E+01 0.1493E-03
0.1875E+01 0.9238E-04
0.3778E+01 0.1698E-05 Y
0.5681E+01 0.3877E-08 |



0.5000E+02

0.5000E+02

0.5000E+02

o~ A

0.5500E+02

0.1610E+03

0.1686E+03

0.1762E+03

LATERAL
DISTANCE

A A

0.1457E+03

OO OO

OO OO OO OOOOCOOO

.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
L7932E+01
.8279E+01
.8627E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.37T78E+01
.5681E+01
.7585E+01
.7932E+01
L.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

N N N N N T L VL VR R N

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01

OO OO

[ecNoNeololoNoRoNoRoRoNeNe] eNoloBoRoloNoNoNoNeoRoRoNe]

OO O OO0 OO0 OO

CONCENTRATION

OO OO0 OOOO

.8440E-11
.9308E-11
.9862E-11
.1005E-10

.3993E-03
.3041E-03
.2247E-03
.1605E-03
.1082E-03
.6879E-04
.4294E-04
.7772E-06
.1766E-08
.8680E-12
.8781E-12
.8919E-12
.8978E-12

.2832E-03
.2135E-03
.1565E-03
.1111E-03
.7449E-04
.4783E-04
.2933E-04
.5252E-06
.1189E-08
.1887E-12
.1551E-12
.1337E-12
L1273E-12

.2253E-03
.1690E-03
.1234E-03
.8722E-04
.5832E-04
.3735E-04
.2286E-04
.4069E-06
.9193E-09
.1047E-12
.60661E-13
.4755E-13
.4179E-13

.1242E-01
.1105E-01
.9272E-02
.7373E-02
.5484E-02
.3861E-02
.2577E-02
.7426E-04
.2995E-06
.6098E~-09

0.7492E+02

0.7492E+02

0.7492E+02

0.0000E+00

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

A e e e A

0.7858E+02

INTO BASE

T N R LV VPV

0.0000E+00



P N

0.6000E+02

0.6000E+02

0.6000E+02

0.6000E+02

0.6000E+02

DISTANCE

N

0.1457E+03

0.1533E+03

0.1610E+03

0.1686E+03

0.1762E+03

loNeolololoNoRlolole ool eNe] QO OO OO OOOO0O O O OO OO OOOOODOOOOCOo

OO OO ODDODOOOCOOOO

(@]

A A A A N A A e A A A A e

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00

eNolsoNoRlololololoNoNeNeNo] QO C OO0 OOOOO eleoloNoNeoNoNeoNoNoNoNeNole)

ODOCODODOCODODODOCOOO

(e}

.1242E-01
.1119E-01
.9541E-02
.7728E-02
.5882E-02
.4253E-02
.2926E-02
.1108E-03
.6921E-06
.2849E-08
.2993E-08
.3071E-08
.3095E-08

.8031E-03
.6330E-03
.4853E-03
.3611E-03
.2557E-03
.1744E-03
.1145E-03
.3708E-05
.2182E~C7
.3504E-09
.3843E-09
.4054E-09
.4126E-09

.3993E-03
.3084E-03
.2327E-03
.1710E-03
.1199E-03
.8113E-04
.5291E~-04
.1684E-05
.9862E-08
.4342E-10
.4653E-10
.4857E-10
.4929E~-10

.2832E-03
.2165E-03
.1619E-03
.1181E-03
.8228E-04
.5541E-04
.3599E-04
.1131E-05
.6591E-08
.6613E-11
.6189E-11
.6022E-11
.5981E-11

.2253E-03
.1712E-03

INTO SOIL

A A A A A A A

0.8207E+02

0.8207E+402

0.8207E+02

0.8207E+02

0.8207E+02

INTO BASE

N N VR VP VU VPN

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

o

3



P N N

0.6500E+02

0.6500E+02

0.6500E+02

0.6500E+02

LATERAL
DISTANCE

L N N R PP

0.1457E+03

0.1533E+03

0.1610E+03

0.1686E+03

OO O OO OODODOOO

OO OO OO OIODODODOO OO OO OO O ODODODOOOOO

OO ODOODODODOOOOoOo

O OO

.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

N N N N I VPN PP VP VPP VD VDV R

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0QO
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E4+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00

O OO OO OOOOOOo

CONCENTRATION

OO DO O OO OODOODOOO leNeololoNoReNeoRoRoNoNolNoNo]

loloNeoNolololoRNeoNoRoleNoNe]

loNeoRe]

.1275E-03
.9263E-04
.6431E-04
.4318E-04
.2798E-04
.8727E-06
.5072E-08
.2228E-11
.1570E-11
.1243E-11
.1144E-11

.1242E-01
.1133E-01
.9788E-02
.8057E-02
.6254E-02
.4628E-02
.3269E-02
.1561E-03
.1413E-05
.1061E-07
.1115E-07
.1145E-07
.1154E-07

.8031E-03
.6368E-03
.4923E-03
.3704E-03
.2663E-03
.1851E-03
.1242E-03
.4996E-05
.4228E-07
.14893E~-08
.1631E-08
.1716E-08
.1745E-08

.3993E-03
.3101E-03
.2359E-03
.1752E-03
.1246E-03
.8592E-04
.5729E-04
.2263E-05
.1905E-07
.2074E-09
.2237E-09
.2341E-09
.2377E-09

.2832E-03
.2176E-03
.1640E-03

TOTAL MASS TOTAL MASS

INTO SOIL

A A o e A

0.8542E+02

0.8542E+02

0.8542E+02

0.8542E+02

INTO BASE

A o A

0.0000E+00

0.0000E+0Q0

0.0000E+0Q0

0.0000E+00



0.9144E+00 0.1209E-03 N
0.1234E+01 0.8544E-04 kY
0.1554E+01 0.5859E-04 r
0.1875E+01 0.3889E-04
0.3778E+01 0.1515E-05
0.5681E+01 0.1269E-07
0.7585E+01 0.3140E-10
0.7932E+01 0.3127E-10
0.8279E+01 0.3147E-10
0.8627E+01 0.3158E-10
0.6500E+02 0.1762E+03 0.0000E+00 0.2253E-03 0.8542E+02 0.0000E+00
0.3048E+00 0.1721E-03
0.6096E+00 0.1291E-03
0.9144E+00 0.9477E-04
0.1234E+01 0.6674E-04
0.1554E+01 0.4562E-04
0.1875E+01 0.3021E-04
0.3778E+01 0.1167E-05
0.5681E+01 0.9744E-08
0.7585E+01 0.8173E-11
0.7932E+01 0.6359E-11
0.8279E+01 0.5473E-11
0.8627E+01 0.5210E-11
TIME LATERAL DEPTH  CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL  INTO BASE
0.7000E+02 0.1457E+03 0.0000E+00 0.1242E-01 0.8865E+02 0.0000E+00
0.3048E+00 0.1145E-01
0.6096E+00 0.1001E-01
0.9144E+00 0.8362E-02
0.1234E+01 0.6605E-02
0.1554E+01 0.4986E-02
0.1875E+01 0.3603E-02
0.3778E+01 0.2102E-03
0.5681E+01 0.2617E-05
0.7585E+01 0.3304E-07
0.7932E+01 0.3472E-07
0.8279E+01 0.3565E-07
0.8627E+01 0.3595E-07
0.7000E+02 0.1533E+03 0.0000E+00 0.8031E-03 0.8865E+02 0.0000E+00
0.3048E+00 0.6400E-03
0.6096E+00 0.4984E-03
0.9144E+00 0.3786E-03
0.1234E+01 0.2757E-03
0.1554E+01 0.1947E-03
0.1875E+01 0.1331E-03
0.3778E+01 0.6441E-05
0.5681E+01 0.7437E-07
0.7585E+01 0.5224E-08
0.7932E+01 0.5681E-08
0.8279E+01 0.5963E-08
0.8627E+01 0.6058E-08
0.7000E+02 0.1610E+03 0.0000E+00 0.3993E-03 0.8865E+02 0.0000E+00
0.3048E+00 0.3116E-03
0.6096E+00 0.2386E-03 5
0.9144E+00 0.1789E-03 3



0.7000E+02

0.7000E+02

NN~ A~~~

0.7500E+02

0.7500E+02

0.1686E+03

0.1762E+03

LATERAL
DISTANCE

~A A~ A~ A~

0.1457E+03

0.1533E+03

OO OO ODOOOO

.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+401
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

N N VIV VD U R VP VR VPV

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01

[eNeoNoloRoNoRoNoNe]

oNeolololoNoloNoRoNoNoNeoNe)

OO O OO OODODOOOO

CONCENTRATION

[oNoNololoNoNololNoNoNoNoNe]

[oNeoNeNeNe]

.1288E-03
.9021E-04
.6129E-04
.2910E-05
.3342E-07
.8056E-09
.8705E-09
.9114E-09
.9253E-09

.2832E-03
.2185E-03
.1658E-03
.1233E-03
.8822E-04
.6142E-04
.4154E-04
.1943E-05
.2218E-07
.1272E-09
.1312E-09
.1343E-09
.1355E-09

.2253E-03
.1728E-03
.1305E-03
.9661E-04
.6886E-04
.4779E-04
.3223E-04
.1484E-05
.1700E-07
.2795E-10
.2403E-10
.2220E-10
.2167E-10

.1242E-01
.1156E-01
.1022E-01
.8647E-02
.6936E~-02
.5329E-02
.3929E-02
.2730E-03
.4483E-05
.8908E-07
. 9355E-07
.9606E-07
.9687E-07

.8031E-03
.6428E-03
.5037E-03
.3857E-03
.2840E-03

0.8865E+02

0.8865E+02

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

e A A

0.9176E+02

0.9176E+02

INTO BASE

A A

0.0000E+00

0.0000E+00



0.1554E+01 0.2033E-03 .
0.1875E+01 0.1413E-03 %
0.3778E+01 0.8014E-05 E
0.5681E+01 0.1210E-06
0.7585E+01 0.1560E-07
0.7932E+01 0.1689E-07
0.8279E+01 0.1769E-07
0.8627E+01 0.1796E-07
0.7500E+02 0.1610E+03 0.0000E+00 0.3993E-03 0.9176E+02 0.0000E+00
0.3048E+00 0.3128E-03
0.6096E+00 0.2409E-03
0.9144E+00 0.1821E~-03
0.1234E+01 0.1326E-03
0.1554E+01 0.9406E-04
0.1875E+01 0.6495E~04
0.3778E+01 0.3613E-05
0.5681E+01 0.5429E~07
0.7585E+01 0.2646E-08
0.7932E+01 0.2857E-08
0.8279E+01 0.2988E-08
0.8627E+01 0.3033E-08
0.7500E+02 0.1686E+03 0.0000E+00 0.2832E-03 0.9176E+02 0.0000E+00
0.3048E+00 0.2194E-03
0.6096E+00 0.1673E-03
0.9144E+00 0.1254E-03
0.1234E+01 0.9067E-04
0.1554E+01 0.6396E~04
0.1875E+01 0.4395E-04
0.3778E+01 0.2406E-05
0.5681E+01 0.3593E-07 f
0.7585E+01 0.4441E-09
0.7932E+01 0.4665E~09
0.8279E+01 0.4819E-09
0.8627E+01 0.4873E-09
0.7500E+02 0.1762E+03 0.0000E+00 0.2253E-03 0.9176E+02 0.0000E+00
0.3048E+00 0.1735E-03
0.6096E+00 0.1316E-03
0.9144E+00 0.9822E-04
0.1234E+01 0.7072E-04
0.1554E+01 0.4972E-04
0.1875E+01 0.3407E-04
0.3778E+01 0.1847E-05
0.5681E+01 0.2748E-07
0.7585E+01 0.8960E-10
0.7932E+01 0.8333E-10
0.8279E+01 0.8076E-10
0.8627E+01 0.8010E-10
TIME LATERAL DEPTH CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL INTO BASE
0.8000E+02 0.1457E+03 0.0000E+00 0.1242E-01 0.9477E+02 0.0000E+00
0.3048E+00 0.1166E-01
0.6096E+00 0.1042E-01
0.9144E+00 0.8914E-02
0.1234E+01 0.7250E-02 3
0.1554E+01 0.5658E-02 ] |



0.8000E+02

0.8000E+02

0.8000E+02

0.8000E+02

0.1533E+03

0.1610E+03

0.1686E+03

0.1762E+03

.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0O
.3048E+0Q0
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01

[oNeoNeoNoloRoNe)

loNoNeooNoloNoNoleNoReNeoNe] OO OO OO ODOODOOO [cNeoNoNoNoNoRoloNoNoloNeNe)

oNololoNoNoRloNoNoRoNe)

.4247E-02
.3442E-03
.7203E-05
.2135E~-06
.2240E-06
.2300E-06
.2318E-06

.8031E-03
.6453E-03
.5083E-03
.3920E-03
.2814E-03
.2110E-03
.1488E-03
.9686E-05
.1849E-06
.4090E-07
.4413E-07
. 4611E-07
.4678E-07

.3993E-03
.3139E-03
.2430E-03
.1849E-03
.1358E-03
.9752E-04
.6828E-04
.4360E-05
.8281E-07
.7562E-08
.8150E-08
.8515E-08
.8639E-08

.2832E-03
.2201E-03
.1687E-03
.1273E-03
.9283E-04
.6623E-04
.4614E-04
.2896E-05
.5464E-07
.1359E-08
.1441E-08
.1494E-08
.1513E-08

.2253E-03
.1740E-03
.1327E-03
.9962E-04
.7237E-04
.5145E-04
.3573E-04
.2220E-05
.4171E-07
.2674E-09
.2623E-09

0.9477E+02

0.9477E+02

0.9477E+02

0.9477E+02

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



v~ A~

0.8500E+02

0.8500E+02

0.8500E+02

0.8500E+02

LATERAL
DISTANCE

N A~~~

0.1457E+03

0.1533E+03

0.1610E+03

0.1686E+03

DO OO OO OOOOO QOO OO OO ODOODOOOO DO OO OO OOOCOOOo o (@]

OO0 OODODODODOOO

.8279E+01
.8627E+01

DEPTH

P N N N N N VD U N R

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681lE+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.T7932E+01
.8279E+01

0.
0.

CONCENTRATION

OO OO OO ODOOOO OO OO OO OCODOOOO0o OO OO OOOODOOOOo

OO DO ODOTCOOOOC

2618E~-09
2620E-09

.1242E-01
.1176E~01
.1060E-01
.9166E-02
.7547E-02
.5975E-02
.4555E-02
.4232E-03
.1098E-04
.4643E-06
.4867E-06
.4995E-06
.5036E-06

.8031E-03
.6474E-03
.5123E-03
.3976E-03
.2979E-03
.2180E-03
.1556E-03
.1143E-04
.2682E-06
.9634E-07
.1036E-06
.1080E-06
.1095E-06

.3993E-03
.3149E-03
.2448E-03
.1873E-03
.1388E-03
.1006E-03
.7132E-04
.5139E-05
.1199E-06
.1925E-07
.2070E-0Q7
.2160E-07
.2190E-07

.2832E-03
.2207E-03
.1699E-03
.128%E-03
.9475E-04
.6827E-04
.4813E-04
.3406E-05
.7893E-07
.3703E-08
.3945E-08
.4098E-08

TOTAL MASS TOTAL MASS

INTO SOIL

P R VR S VP VP VPP

0.9769E+02

0.9763%E+02

0.9769E+02

0.9769E+02

INTO BASE

N N N PP

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00Q

g

5
2
F




0.8500E+02

~a A~~~

0.9000E+02

0.9000E+02

0.9000E+02

0.1762E+03

LATERAL
DISTANCE

~ A~~~

0.1457E+03

0.1533E+03

0.1610E+03

(@}

ecNoNoloNoRoNoNoNoNoNoNoNe]

[oleololoNoRoloNoNoNoloNeoNe] [eNoNoNoRoloNoNolololoNoNe)

oNoNoRoNoloNoRoNoNoNoNeNe]

.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

N N VRV N VI VR VD U U S U W VR VPPV

.0000E+0O
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

(@}

loleooloNoloNoloNoNoNeNoNeo]

CONCENTRATION

ololeolololoNoNoloRoNoNeoNe) [eoNeoBoNoRoloNoloNoNoNeNoe]

loNoNeoNoloNeoloNoRloRoNoNoNe]

.4150E-08

.2253E-03
.1745E-03
.1336E-03
.1009E-03
.7382E-04
.5299E-04
.3724E-04
.2606E-05
.6014E-07
.7383E-09
.7487E-09
.7597E-09
.7641E-09

.1242E-01
.1185E-01
.1078E-01
.9403E-02
.7831E-02
.6278E-02
.4856E-02
.5098E-03
.1601E-04
.9306E-06
.9744E-06
.9995E-06
.1008E-05

.8031E-03
.6493E-03
.5159E-03
.4025E-03
.3038E-03
.2243E-03
.1618E-03
.1322E-04
.3724E-06
.2074E-06
.2222E-06
.2313E-06
.2343E-06

.3993E-03
.3157E~-03
.2464E-03
.1895E-03
.1414E-03
.1034E-03
.7410E-04
.5939E-05
.1664E-06
.4446E-07
.4769E-07
.4968E-07
.5035E-07

0.9769E+02

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

~

0.1005E+03

0.1005E+03

0.1005E+03

INTO BASE

~ v~ A A

0.0000E+00

0.0000E+00

0.0000E+00



0.9000E+02 0.1686E+03 0.0000E+00 0.2832E-03 0.1005E+03 0.0000E+00
0.3048E+00 0.2212E-03
0.6096E+00 0.1709E-03
0.9144E+00 0.1303E-03
0.1234E+01 0.9646E-04
0.1554E+01 0.7010E-04
0.1875E+01 0.4994E-04
0.3778E+01 0.3927E-05
0.5681E+01 0.1082E-06
0.7585E+01 0.9133E-08
0.7932E+01 0.9743E-08
0.8279E+01 0.1013E-07
0.8627E+01 0.1026E-07
0.9000E+02 0.1762E+03 0.0000E+00 0.2253E-03 0.1005E+03 0.0000E+00
0.3048E+00 O0.1749E-03
0.6096E+00 0.1344E-03
0.9144E+00 0.1019E-03
0.1234E+01 0.7512E-04
0.1554E+01 0.5438E-04
0.1875E+01 0.3862E-04
0.3778E+01 0.3001E-05
0.5681E+01 0.8307E-07
0.7585E+01 0.1882E-08
0.7932E+01 0.1946E-08
0.8279E+01 0.1994E-08
0.8627E+01 0.2011E-08
TIME LATERAL DEPTH CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL INTO BASE
0.9500E+02 0.1457E+03 0.0000E+00 0.1242E-01 0.1033E+03 0.0000E+00
0.3048E+00 0.1194E-01
0.6096E+00 0.1094E-01
0.9144E+00 0.9629E-02
0.1234E+01 0.8101E-02
0.1554E+401 0.6571E-02
0.1875E+01 0.5148E-02
0.3778E+01 0.6034E-03
0.5681E+01 0.2249E-04
0.7585E+01 0.1741E-05
0.7932E+01 0.1820E-05
0.8279E+01 0.1867E-05
0.8627E+01 0.1882E-05
0.9500E+02 0.1533E+03 0.0000E+00 0.8031E-03 0.1033E+03 0.0000E+00
0.3048E+00 0.6509E-03
0.6096E+00 0.5190E-03
0.9144E+00 0.4069E-03
0.1234E+01 0.3091E-03
0.1554E+01 0.2300E-03
0.1875E+01 0.1675E-03
0.3778E+01 0.1504E-04
0.5681E+01 0.4987E-06
0.7585E+01 0.4136E-06
0.7932E+01 0.4419E-06
0.8279E+01 0.4591E-06
0.8627E+01 0.4649E-06



0.9500E+02

0.9500E+02

0.9500E+02

~ A A A A A~ A

0.1000E+03

0.1000E+03

0.1610E+03

0.1686E+03

0.1762E+03

LATERAL
DISTANCE

A~ A A A~

0.1457E+03

0.1533E+03

[ecNoNoNoRoRoRoNoloNoNoNeoNe] eoloNoNoNoNoNoNoRoRoNoNoRo]

OO DO OO OODODODOOOO

OO O OO ODOIODOOOOO

(@}

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681lE+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0QO
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681lE+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

P N N N N RV N e

.0000E+QO
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+Q0C

OO O QDO OO OOOOO O OO OO OOODODOOTOCO

loeoNeoRoloRoNoNoNoNoNoReNe)

CONCENTRATION

[oloNeoNoNoRoNoRoNoNoloNoNe)

O

.3993E-03
.3164E-03
.2478E-03
.1915E-03
.1437E-03
.1060E-03
.7664E-04
.6750E-05
. 2227E-06
. 9455E~-07
.1011E-06
.1052E-06
.1066E-06

.2832E-03
.2217E-03
.1718E-03
.1316E-03
.9798E-04
.7175E-04
.5159E-04
.4455E-05
.1457E-06
.2066E-07
.2203E-07
.2289E-07
.2318E-07

.2253E-03
.1753E-03
.1350E-03
.1029E-03
.T627E-04
.5563E-04
.3986E-04
.3400E-Q5
.1106E-06
.4442E~-08
.4647E-08
.4785E~08
.4833E-08

.1242E-01
.1202E-01
.1109E-01
.9843E-02
.8360E-02
.6853E-02
.5433E-02
.7035E-03
.3061E~04
.3068E-05
.3206E-05
.3286E-05
.3312E-05

.8031E-03

0.1033E+03

0.1033E+03

0.1033E+03

0.0000E+00

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

P N L VY VP VP e

0.1060E+03

0.1060E+03

INTO BASE

N N

0.0000E+00

0.0000E+00



0.3048E+00 0.6524E-03 N
0.6096E+00 0.5219E-03 f%
0.9144E+00 0.4108E-03 F
0.1234E+01 0.3138E-03
0.1554E+01 0.2351E-03
0.1875E+01 0.1727E-03
0.3778E+01 0.1686E-04
0.5681E+01 0.6476E-06
0.7585E+01 0.7731E-06
0.7932E+01 0.8235E-06
0.8279E+01 0.8544E-06
0.8627E+01 0.8647E-06
0.1000E+03 0.1610E+03 0.0000E+00 0.3993E-03 0.1060E+03 0.0000E+00
0.3048E+00 0.3171E-03
0.6096E+00 0.2491E-03
0.9144E+00 0.1932E-03
0.1234E+01 0.1459E-03
0.1554E+01 0.1083E-03
0.1875E+01 0.7896E-04
0.3778E+01 0.7565E-05
0.5681E+01 0.2890E-06
0.7585E+01 0.1873E-06
0.7932E+01 0.1999E-06
0.8279E+01 0.2076E-06
0.8627E+01 0.2102E-06
0.1000E+03 0.1686E+03 0.0000E+00 0.2832E-03 0.1060E+03 0.0000E+00
0.3048E+00 0.2222E-03
0.6096E+00 0.1726E-03
0.9144E+00 0.1327E-03
0.1234E+01 0.9935E-04
0.1554E+01 0.7324E-04
0.1875E+01 0.5309E-04
0.3778E+01 0.4983E-05
0.5681E+01 0.1886E-06
0.7585E+01 0.4334E-07
0.7932E+01 0.4619E-07
0.8279E+01 0.4796E-07
0.8627E+01 0.4855E-07
0.1000E+03 0.1762E+03 0.0000E+00 0.2253E-03 0.1060E+03 0.0000E+00
0.3048E+00 0.1756E-03
0.6096E+00 0.1357E-03
0.9144E+00 0.1038E-03
0.1234E+01 0.7730E-04
0.1554E+01 0.5675E-04
0.1875E+01 0.4099E-04
0.3778E+01 0.3798E-05
0.5681E+01 0.1429E-06
0.7585E+01 0.9765E-08
0.7932E+01 0.1028E-07
0.8279E+01 0.1061E-07
0.8627E+01 0.1073E-07
TIME LATERAL DEPTH  CONCENTRATION TOTAL MASS TOTAL MASS
DISTANCE INTO SOIL  INTO BASE
0.1050E+03 0.1457E+03 0.0000E+00 0.1242E-01 0.1086E+03 0.0000E+00

i
E
#

0.3048E+00 0.1209E-01



0.1050E+03

0.1050E+03

0.1050E+03

0.1050E+03

0.1533E+03

0.1610E+03

0.1686E+03

0.1762E+03

oNoloNololNoNoRoNeNoRe]

.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+401
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7832E+01
.8278E+01
.8627E+01

.0000E+0Q0
.3048E+00
.6086E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01

QOO OO OO OOODOOOO oNoleoloNoRoNoNoNoNeNeoRe o) loNeoloNolololoRoNoReNe]

oNeoNoRoNoloRoloNoReNeReNo]

OO OO OO0

.1124E-01
.1005E-01
.8608E-02
.7125E-02
.5710E-02
.8095E-03
.4053E-04
.5144E-05
.5368E-05
.5498E-05
.5541E-05

.8031E-03
.6537E-03
.5243E-03
.4143E-03
.3180E-03
.2398E-03
.1774E-03
.1867E-04
.8196E-06
.1366E-05
.1452E-05
.1504E-05
.1521E-05

.3993E-03
.3177E~-03
.2502E-03
.1948E-03
.1478E-03
.1104E-03
.8108E-04
.8377E-05
.3654E-06
.3491E-06
.3716E-06
.3854E-06
.3901E-06

.2832E-03
.2225E-03
.1734E-03
.1337E-03
.1006E~-03
. 7458E~-04
.5446E-04
.5508E-05
.2377E-06
.8521E-07
.9068E-07
.9406E-07
.9520E-07

.2253E~-03
.1759E-03
.1362E-03
.1045E-03
. 71822E-04
.5776E~04
.4203E-04

0.1086E+03

0.1086E+03

0.1086E+03

0.1086E+03

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



A~ A A A~

0.1100E403

0.1100E+03

0.1100E+03

0.1100E+03

LATERAL
DISTANCE

~ s A A~

0.1457E+03

0.1533E+03

0.1610E+03

0.1686E+03

OO0 ODODOODODODODOLOCO [eNoNeoNoRoRoNoRaNoNe N e No N o] [eNoNeoNoNeoNe)

[eNoloRoNoRoNoloReNoRoheNe]

OO OOCOOOO0o

.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

N N N N I VN N PV

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681lE+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0QO
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01

CONCENTRATION

OO OO OO OO OOO0O OO O OO O OOOOTOOo

oNeololoRoNoNololoRoloNoNe]

[ecNoReoNoRoNeNoNeo]

0.4193E-05
0.1798E-06
0.
0
0
0

2012E-07

.2125E-07
.2197E-07
.2221E-07

.1242E-01
.1216E-01
.1138E~-01
.1024E-01
.8846E-02
.7387E-02
.5979E-02
.9210E-03
.5242E-04
.8250E-05
.8600E-05
.8803E-05
.8870E~05

.8031E-03
.6548E-03
.5266E-03
.4174E-03
.3218E-03
.2440E-03
.1817E-03
.2046E-04
.1015E-05
.2300E-05
.2438E-05
.2522E-05
.2550E-05

.3993E-03
.3182E-03
.2512E-03
.1962E-03
.1495E-03
.1122E-03
.8302E~-04
.9179E-05
.4519E-06
.6170E-06
.6554E-06
.6788E-06
.6867E-06

.2832E-03
.2229E-03
.1740E~-03
.1346E-03
.1017E-03
.7580E-04
.5571E-04
.6025E-05

TOTAL MASS TOTAL MASS

INTO SOIL

A e

0.1111E+03

0.1111E+403

0.1111E+03

0.1111E+403

INTO BASE

T N Y N

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

G Q,ﬁ?J

e



0.1100E+03

R R VPPV

0.1150E+03

0.1150E+03

0.1150E+03

0.1762E+03

LATERAL
DISTANCE

R N VRV

0.1457E+03

0.1533E+03

0.1610E+03

O OO OO OODOODODOOOOo ODOOOODODODOOOOO OO loNeNoNeNe)

QO OO ODODODDODODOOOO

OO OO OO OOOo

.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0O
.3048E+00
.6096E+00
.9144E+Q0
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

e e e e e N e A e A e s I e A

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681lE+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01

loNeoRoRoNo]

OO O OO0 OO ODOO OO

CONCENTRATION

O OO OO OO OODOO O

OO OO OO DODOOOOO

[cNoNoNoNoRoNoNeNo]

.2929E-06
.1582E-06
.1681E-06
.1742E-06
.1763E-06

.2253E-03
.1761E-03
.1367E-03
.1052E-03
.7905E-04
.5868E-04
.4296E-04
.4582E-05
.2211E-06
.3913E-07
.4138E-07
. 4279E-07
L4327E~-07

.1242E-01
.1223E-01
.1151E-01
.1043E-01
.9074E-02
.7641E-02
.6242E-02
.1038E-02
.6640E-04
.1273E-04
.1326E-04
.1356E-04
.1366E-04

.8031E-03
.6559E-03
.5286E-03
.4202E-03
.3253E-03
.2478E-03
.1857E-03
.2221E-04
.1235E-05
.3710E-05
.3924E-05
.4055E-05
.4099E-05

.3993E-03
.3187E-03
.2521E-03
.1875E-03
.1510E-03
.1140E-03
.8479E-04
.9967E-05
.5487E-06

0.1111E+03

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

A e A

0.1136E+03

0.1136E+03

0.1136E+03

INTO BASE

N N N N N N VNPV

0.0000E+00

0.0000E+00

0.0000E+00



0.1150E+03

0.1150E+03

~ A A A~~~

0.1200E+03

0.1200E+03

0.1686E+03

0.1762E+03

LATERAL
DISTANCE

N A A~ A A~

0.1457E+03

0.1533E+03

OO OO

[cNoloNoNoNololoNoloRoNoNe)

[oNoNeoNoNoNoNoloNoRoNeoNoNe}

OO OO ODODOODODOOOOO

oNoNoNoNoNoNoNoReNe)]

.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

N A N A A A A A N N A A e A A

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01

oo NeNe]

eoNeoNoNoNoloNolololoNoNoNe]

oNeoNoNoloNoNeoloNoNoNoRoNe]

CONCENTRATION

[oleololoNoRooloNoNoleNoNe)

oNoNoNoNoNoNoRoNeNe]

.1041E-05
.1104E-05
.1142E-05
.1154E-05

.2832E-03
.2232E-03
.1746E-03
.1354E-03
.1027E-03
.7691E-04
.5685E-04
.6532E-05
.3541E-06
.2795E-06
.2965E-06
.3069E-06
.3105E-06

.2253E-03
.1763E-03
.1371E-03
.1058E-03
.7980E-04
.5951E-04
.4382E-04
.4961E-05
.2667E-06
.7223E-07
.7641E-07
.7901E-07
.7990E-07

.1242E-01
.1230E-01
.1164E-01
.1061E-01
.9295E-02
.7887E-02
.6498E-02
.1159E-02
.8260E-04
.1899E-04
.1976E-04
.2020E-04
.2035E-04

.8031E-03
.6568E-03
.5304E-03
.4227E-03
.3284E-03
.2512E-03
.1893E-03
.2392E-04
.1482E-05
.5767E-05

0.1136E+03

0.1136E+03

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

A~ A A~ A~ A~ A

0.1161E+03

0.1161E+03

INTO BASE

AN A A~ A A

0.0000E+0Q0

0.0000E+00

S



0.1200E+03

0.1200E+03

0.1200E+03

A A A A A

0.1250E+03

0.1610E+03

0.1686E+03

0.1762E+03

LATERAL
DISTANCE

v~ e

0.1457E+03

O OO

.7932E+01
.8279E+01
.8627E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+QO
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0O
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

N N N N N L VR VDV D R R VR

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01

O OO

loleReololoBoNoloNeReoReoNeoN o] OO O OO OO ODODODOOO

OO O OO OO OO OO

CONCENTRATION

OO OO OO OOO

.6087E-05
.6282E-05
.6348E-05

.3893E-03
.3191E-03
.2529E-03
.1986E-03
.1524E-03
.1155E-03
.8642E-04
.1074E-04
.6561E-06
.1687E-05
.1784E-05
.1844E-05
.1864E-05

.2832E-03
.2234E-03
.1751E-03
.1362E-03
.1036E-03
.7791E-04
.5790E-04
.7026E-05
.4211E-06
.4726E-06
.5004E-06
.5175E-06
.5232E-06

.2253E-03
.1765E-03
.1375E-03
.1063E-03
.8047E-04
.6026E-04
.4460E-04
.5331E-05
.3162E-06
.1273E-06
.1346E-06
.1392E-06
.1407E-06

.1242E-01
.1236E-01
.1176E-01
.1078E-01
.9507E-02
.8126E-02
.6747E-02
.1284E-02
.1011E-03
.2750E-04
.2858E-04

0.1161E+03

0.1161E+403

0.1161E+03

0.0000E+00

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

A A A

0.1185E+03

INTO BASE

A N e

0.0000E+00



0.1250E+03

0.1250E+03

0.1250E+03

0.1250E+03

TIME

0.1533E+03

0.1610E+03

0.1686E+03

0.1762E+03

LATERAL
DISTANCE

.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+G0O
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

DEPTH

.2921E-04
.2942E-04

[oNe]

.8031E-03
.6577E-03
.5320E-03
.4250E-03
.3312E-03
.2544E-03
.1926E-03
.2557E-04
.1758E-05
.8672E-05
.9137E-05
.9420E-05
.9515E-05

leoleoleoolololoNoNoNoNoNoNe]

.3993E-03
.3195E-03
.2536E-03
.1996E-03
.1537E-03
.1170E-03
.8791E-04
.1149E-04
.7749E-06
.2637E-05
.2783E-05
.2873E-05
.2903E-05

eleololololoNoNoNoNoloNeNe]

.2832E-03
.2237E-03
.1756E-03
.1368E-03
.1044E-03
.7882E-04
.5885E-04
.7506E-05
.4938E-06
.7683E-06
.8122E-06
.8391E-06
.8481E-06

[oleololoNoloNololoNoNoNeNe]

.2253E-03
.1767E-03
.1379E-03
.1068E-03
.8108E-04
.6094E-04
.4532E-04
.5690E-05
.3694E-06
.2153E-06
.2275E-06
.2350E-06
.2375E-06

[ocNoNoNoNoloNoRoNoNoloNeRe]

CONCENTRATION

0.1185E+03

0.1185E+03

0.1185E+03

0.1185E+03

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

TOTAL MASS TOTAL MASS

INTO SOIL

INTO BASE

et



A A A

0.1300E+03

0.1300E+03

0.1300E+03

0.1300E+03

0.1300E+03

~ A

0.1457E+03

0.1533E+03

0.1610E+03

0.1686E+03

0.1762E+03

N N N N N L F VP VP U N T VP VD VY

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+0Q0
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+QO
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681lE+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00

OO O OO OODOOOOOO loloNoNoNoRoNoNeoNoNoNoNeNe] [eoNeoloNoloNoloNoRoNoNoNe]

eNeololoBoloNoNoNeNaNeNoN o]

O OO

.1242E-01
.1242E-01
.1188E-01
.1094E-01
.9712E-02
.8357E-02
.6990E-02
.1413E-02
.1221E-03
.3877E~04
.4025E-04
.4112E-04
.4141E-04

.8031E-03
.6584E-03
.5334E-03
L4270E-03
.3337E-03
.2573E-03
.1956E-03
L2717E-04
.2070E-05
.1267E-04
.1332E-04
.1372E-04
.1385E-04

.3983E-03
.3198E-03
.2543E-03
.2006E-03
.1548E-03
.1183E-03
.8928E-04
.1221E-04
.9068E-06
.3981E-05
.4206E-05
.4336E-05
.4380E-05

.2832E-03
.223%E-03
.1760E~-03
.1374E-03
.1051E-03
.7966E-04
.5973E-04
.7970E-05
.5725E-06
.1207E-05
.1273E-05
.1314E-05
.1328E-05

.2253E-03
.1768E-03
.1382E-03

L

0.1208E+03

0.1208E+03

0.1208E+03

0.1208E+03

0.1208E+03

A A A

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00



N~~~ A~~~ A

0.1340E+03

0.1340E+03

0.1340E+03

0.1340E+403

LATERAL
DISTANCE

N A A A A A A

0.1457E+03

0.1533E+03

0.1610E+03

0.1686E+03

CO OO0 OOOOoOo

QOO O T OO ODOOO OO OO OO ODOOOOCOo

[eNeoRoNoNoloBoNoNoNoReNoNe]

OO OO

.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681LE+01
.7585E+01
. 7932E+01
.8279E+01
.8627E+01

DEPTH

N A A A A A e e A A A e e A A A A

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+400
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00
.1234E+01
.1554E+01
.1875E+01
.3778E+01
.5681E+01
.7585E+01
.7932E+01
.8279E+01
.8627E+01

.0000E+00
.3048E+00
.6096E+00
.9144E+00

eleoNoNoNoNeoRNoReNoNe]

CONCENTRATION

[oeoleololoBoNoNoNoNoNeoNoNe] OO OO QOO OO0

oNoNoNoRoBoReNoNGNoReNeRe]

loNoNeNe]

.1073E-03
.8163E-04
.6156E-04
.4597E-04
.6036E-05
.4260E-06
.3509E-06
.3704E-06
. 3823E-06
.3864E-06

.1242E-01
.1247E-01
.1197E-01
.1107E-01
.9871E-02
.8537E-02
.7181E-02
.1519E-02
.1407E-03
.5017E-04
.5205E-04
.5315E-04
.5352E-04

.8031E-03
.6590E-03
.5345E-03
.4285E-03
.3356E-03
.2594E-03
.1978E-03
.2840E-04
.2350E-05
.1683E-04
.1767E~04
.1819E-04
.1836E-04

.3993E-03
.3201E-03
.2548E-03
.2012E-03
.1557E~-03
.1192E-03
.9029E-04
.1278E-04
.1023E-05
.5446E-05
.5731E-05
.5905E-05
.5963E-05

.2832E-03
.2241E-03
.1763E-03
.1379E-03

TOTAL MASS TOTAL MASS

INTO SOIL

A A A

0.1226E+03

0.1226E+03

0.1226E+03

0.1226E+03

INTO BASE

~ A A A A e A A A

0.0000E+0O

0.0000E+00

0.0000E+00

0.0000E+00

g



0.1234E+01 0.1057E-03
0.1554E+01 0.8027E-04
0.1875E+01 0.6038E-04
0.3778E+01 0.8330E-05
0.5681E+01 0.6400E-06
0.7585E+01 0.1693E-05
0.7932E+01 0.1784E-05
0.827%9E+01 O0.1840E-05
0.8627E+01 0.1859E-05
0.1340E+03 0.1762E+03 O0.0000E+00 0.2253E-03 0.1226E+03 0.0000E+00
0.3048E+00 ©0.1770E-03
0.6096E+00 0.1384E-03
0.9144E+00 0.1076E-03
0.1234E+01 0.8203E-04
0.1554E+01 0.6202E-04
0.1875E+01 0.4645E-04
0.3778E+01 0.6303E-05
0.5681lE+01 0.4738E-06
0.7585E+01 0.5063E-06
0.7932E+01 0.533%E-06
0.8279E+01 0.5508E-0Q6
0.8627E+01 0.5565E-06

ALTHOUGH THIS PROGRAM HAS BEEN TESTED AND EXPERIENCE
WOULD INDICATE THAT IT IS ACCURATE WITHIN THE LIMITS
GIVEN BY THE ASSUMPTIONS OF THE THEORY USED , WE MAKE
NO WARRANTY AS TO WORKABILITY OF THIS SOFTWARE OR ANY
OTHER LICENSED MATERIAL. NO WARRANTIES EITHER EXPRESSED
OR IMPLIED (INCLUDING WARRANTIES OF FITNESS) SHALL APPLY

NO RESPONSIBILITY IS ASSUMED FOR ANY ERRORS, MISTAKES
OR MISREPRESENTATIONS THAT MAY OCCUR FROM THE USE OF THIS
COMPUTER PROGRAM. THE USER ACCEPTS FULL RESPONSIBILITY
FOR ASSESSING THE VALIDITY AND APPLICABILITY OF THE
RESULTS OBTAINED WITH THIS PROGRAM FOR ANY SPECIFIC CASE.
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* *
* *
* *
* MIGRATE SIMULATION *
* *
* ANALYSIS COMPLETED *
* *
* TIME - 15:59:44 *
* EXECUTION TIME 0: 0:10 *
* *
* *






Significant Modification Application PDC Project No. 91-0118.31
Clinton Landfill No. 3 February 2008
DeWitt County, lllinois

ATTACHMENT 17: Leachate Data and GIA Results
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SECTION 812.316

CHEMICAL WASTE UNIT

PDC TECHNICAL SERVICES, INC.
P.O. BOX 9071
PEORIA, IL 61612-9071

| CD1ofl
"™ FEBRUARY 2008

/FOIA - LEACHATE DATA
/ CLINTON LANDFILL, INC. #3







TABLE 812-316-17

SOURCE CONCENTRATIONS, AGQS VALUES, AND PREDICTED
LEACHATE CONCENTRATIONS - LOWER RADNOR TILL SAND
Clinton Landfill No. 3 Chemical Waste Unit

Maximum _ Assumed Predicted LCC | AGQS | AGQS/MDL>
Parameter Units Concen,ﬁt‘i'kationv " Leachate in ; or * Predicted
in Leachate | Concentration | Groundwater MDL | LCC?
Acenaphthene ug/1 <20 200 2.6900E-02 2.0 Yes
Acenaphthylene ug/l <20 200 2.6900E-02 2.0 Yes
Anthracene ug/l <0 | 200 2.6900E-02 2.0 Yes
Benzene ug/l 7.9 100 1.3450E-02 1.0 Yes B
Benzo(a)anthracene ug/l <20 200 2.6900E-02 0.13 Yes
Benzo(a)pyrene ug/l <20 200 2.6900E-02 0.2 Yes
Benzo(b)fluoranthene ug/l <20 200 2.6900E-02 0.18 Yes
Benzo(ghi) perylene ug/l <20 200 2.6900E-02 0.2 Yes
Benzo(k)fluoranthene ug/1 <20 200 2.6900E-02 0.2 Yes
Chrysene ug/l <20 200 2.6900E-02 02 Yes
Pentachlorophenol ug/l <100 1000 1.3450E-01 0.2 Yes
Dibenzo(a,h)anthracene  |ug/l <20 200 2.6900E-02 2.0 Yes
Ethylbenzene ug/l <2 20 2.6900E-03 0.2 Yes
Fluoranthene ug/l <20 200 2.6900E-02 0.2 Yes
Indeno(1,2,3-cd)pyrene  |ug/l <20 200 B 2.6900E-02 2.0 Yes
Naphthalene ug/l 43 500 6.7250E-02 0.5 Yes
PCBs - Total ug/l 5.6 100 1.3450E-02 10.0 Yes
Phenanthrene ug/l <20 200 2.6900E-02 2.0 Yes
Pyrene ug/! <20 200 2.6900E-02 0.2 Yes
Toluene ug/l 28 300 4.0350E-02 1.0 Yes
Xylenes - Total ug/l <10 100 1.3450E-02 3.0 Yes

Notes:

1) Concentrations are maximum detected values for sites that accept comparable wastes

2) MDL = Method Detection Limit

3) Predicted Concentration in Groundwater are normalized concentrations based upon model results as detailed in
Section 812.316. Normalized concentration for the Lower Radnor Till Sand = 1.345E-04

4) Applicable Groundwater Quality Standard (AGQS) is established as the lowest MDL

5) pg/l = micrograms per liter =parts per billion (ppb)

6) NA = Not Applicable

T:\Projects\91-143 PDC I\Lab_Data\2007\Copy of C4 Primary Leachate 2002-2007 revI-16-08.xls







TABLE 812-316-18
SOURCE CONCENTRATIONS, AGQS VALUES, AND PREDICTED
LEACHATE CONCENTRATIONS - ORGANIC SOIL
Clinton Landfill No. 3 Chemical Waste Unit

_ Maximum Assumed | Predicted LCC | AGQS | AGQS/MDL>

Parameter ~~ |Units | Concentration. Leachate in leor Predicted -

) : in Leachate Concehtzati'onl Groundwater |  MDL | ~ LCC? 2
Acenaphthene ug/l <20 200 1.113E-04 2.0 Yes
Acenaphthylene ug/1 <20 200 1.113E-04 2.0 Yes
Anthracene ug/l <20 200 1.113E-04 2.0 Yes
Benzene ug/l 7.9 100 5.565E-05 1.0 Yes
Benzo(a)anthracene ug/l <20 200 1.113E-04 0.13 Yes
Benzo(a)pyrene ug/l <20 200 1.113E-04 0.2 Yes
Benzo(b)fluoranthene ug/l <20 200 1.113E-04 0.18 Yes
Benzo(ghi) perylene ug/l <20 200 1.113E-04 0.2 Yes
Benzo(k)fluoranthene ug/l <20 200 1.113E-04 0.2 Yes
Chrysene ug/l <20 200 1.113E-04 0.2 Yes
Pentachlorophenol ug/l <100 1000 5.565E-04 0.2 Yes
Dibenzo(a,h)anthracene  |ug/l <20 200 1.113E-04 2.0 Yes
Ethylbenzene ug/l <2 20 1.113E-05 0.2 Yes
Fluoranthene ug/l <20 200 1.113E-04 0.2 Yes
Indeno(1,2,3-cd)pyrene  |ug/] <20 200 1.113E-04 2.0 Yes
Naphthalene ug/l 43 500 2.783E-04 0.5 Yes
PCBs - Total ug/l 6.5 100 5.565E-05 10.0 Yes
Phenanthrene ug/l <20 200 1.113E-04 2.0 Yes
Pyrene ug/l <20 200 1.113E-04 0.2 Yes
Toluene ug/Il 28 300 1.670E-04 1.0 Yes
Xylenes - Total ug/l <10 100 5.565E-05 3.0 Yes

Notes:

1) Concentrations are maximum detected values for sites that accept comparable wastes

2) MDL = Method Detection Limit

3) Predicted Concentration in Groundwater are normalized concentrations based upon model results as detailed in
Section 812.316. Normalized concentration for the Organic Soil = 5.565E-07

4) Applicable Groundwater Quality Standard (AGQS) is established as the lowest MDL

5) pg/l = micrograms per liter =parts per billion (ppb)

6) NA =Not Applicable
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Summary of PCB results of Leachate Monitoring
WDI 2005-2007
Grassy Mountain 2001-2007

WDI Monthly Leachate Composite Monitoring 2005 -2007

Total Number of Sample Results= 231
Total Number of Non-Detects= 224
Total Detects of PCB Isomers= 7

Maximum Individual PCB Detect= 5.6 ppb*

Highest Total PCB Concentration= 5.6 ppb

*(PCB-1242, collected 10-5-2007)

Grassy Mountain Semi-Annual Leachate Monitoring 2001-2007

Total Number of Sample Results= 1575
Total Number of Non-Detects= 1573
Total Detects of PCB Isomers= 2

Maximum Individual PCB Detect= 1.48 ppb*

Highest Total PCB Concentration= 1.48 ppb

*(CZSW-A, PCB-1254, collected 6-10-2002)






Grassy Mountain
PCB Results Summary
of Semi-Annual Leachate Monitoring 2001-2007

Sample Sample Collect PCB Isomers (results in ug/L) Total PCB
ID Type Date | PCB-1016 | PCB-1221 | PCB-1232 | PCB-1242 | PCB-1248 | PCB-1254 | PCB-1260 | (uglL)
CBNEA-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CBNEB-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CBNWB-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CBSEA-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CBSEB-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CXSE-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CYNE-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CYNW-A Leachate 6/8/2001 ND ND ND ND ND ND 0.83 0.83
CYSE-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CYSW-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CZNE-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CZNW-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CZSE-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CZSW-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CZW-A Leachate 6/8/2001 ND ND ND ND ND ND ND ND
CZNW-B Leachate 9/27/2001 ND ND ND ND ND ND ND ND
CBNEA-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CBNEB-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CBSEA-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CBSWA-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CBSWB-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CYNE-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CYNW-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CYSW-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CZE-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CZNE-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CZNW-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CZSE-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CZSW-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CZW-A Leachate 12/7/2001 ND ND ND ND ND ND ND ND
CBNEA-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CBNEB-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CBNWB-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CBSEA-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CBSEB-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CBSWB-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CXNW-B Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CYNE-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CYNW-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CYSE-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CYSW-A L.eachate 6/10/2002 ND ND ND ND ND ND ND ND
CZE-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CZNE-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CZNW-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CZSE-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CZSW-A Leachate 6/10/2002 ND ND ND ND ND 1.48 ND 1.48
CZW-A Leachate 6/10/2002 ND ND ND ND ND ND ND ND
CXSW-B Leachate 9/19/2002 ND ND ND ND ND ND ND ND
CBNEA-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CBNEA-B Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CBNWB-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CBSEA-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CBSEB-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CYNE-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CYNW-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CYSE-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CYSW-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CZE-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CZNE-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CZNW-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
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Grassy Mountain
PCB Results Summary
of Semi-Annual Leachate Monitoring 2001-2007

Sample Sample Collect PCB Isomers (results in ug/L) Total PCB
ID Type Date | PCB-1016 | PCB-1221 | PCB-1232 | PCB-1242 | PCB-1248 | PCB-1254 | PCB-1260 |  (ug/L)
CZSE-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CZSW-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CZW-A Leachate  12/17/2002 ND ND ND ND ND ND ND ND
CBNEA-A Leachate 6/10/2003 ND ND ND ND ND ND ND ND
CBNEB-A Leachate 6/10/2003 ND ND ND ND ND ND ND ND
CBNWB-A Leachate  6/10/2003 ND ND ND ND ND ND ND ND
CBSEA-A Leachate 6/10/2003 ND ND ND ND ND ND ND ND
CBSEB-A Leachate 6/10/2003 ND ND ND ND ND ND ND ND
CXSE-A Leachate  6/10/2003 ND ND ND ND ND ND ND ND
CYNE-A Leachate  6/10/2003 ND ND ND ND ND ND ND ND
CYNE-B Leachate 6/10/2003 ND ND ND ND ND ND ND ND
CYNW-A Leachate 6/10/2003 ND ND ND ND ND ND ND ND
CYSE-A Leachate  6/10/2003 ND ND ND ND ND ND ND ND
CYSW-A Leachate  6/18/2003 ND ND ND ND ND ND ND ND
CZE-A Leachate 6/10/2003 ND ND ND ND ND ND ND ND
CZNE-A Leachate  6/10/2003 ND ND ND ND ND ND ND ND
CZNW-A Leachate  6/10/2003 ND ND ND ND ND ND ND ND
CZSE-A Leachate 6/10/2003 ND ND ND ND ND ND ND ND
CZSW-A Leachate  6/10/2003 ND ND ND ND ND ND ND ND
CZW-A Leachate 6/10/2003 ND ND ND ND ND ND ND ND
CBNEA-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CBNEB-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CBNWB-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CBSEA-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CYNE-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CYSE-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CZE-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CZNE-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CZNW-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CZSE-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CZSW-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CZW-A Leachate 12/9/2003 ND ND ND ND ND ND ND ND
CBNEA-A Leachate 6/20/2004 ND ND ND ND ND ND ND ND
CBNEB-A Leachate 6/20/2004 ND ND ND ND ND ND ND ND
CBNWB-A Leachate 6/14/2004 ND ND ND ND ND ND ND ND
CBSEA-A Leachate 6/14/2004 ND ND ND ND ND ND ND ND
CBSEB-A Leachate 6/20/2004 ND ND ND ND ND ND ND ND
CBSWA-A Leachate 6/16/2004 ND ND ND ND ND ND ND ND
CBSWB-A Leachate  6/20/2004 ND ND ND ND ND ND ND ND
CXSE-A Leachate 6/14/2004 ND ND ND ND ND ND ND ND
CYNE-A Leachate  6/21/2004 ND ND ND ND ND ND ND ND
CYNW-A Leachate  6/22/2004 ND ND ND ND ND ND ND ND
CYSE-A Leachate  6/21/2004 ND ND ND ND ND ND ND ND
CYSW-A Leachate  6/22/2004 ND ND ND ND ND ND ND ND
CZE-A Leachate  6/15/2004 ND ND ND ND ND ND ND ND
CZNE-A Leachate  6/16/2004 ND ND ND ND ND ND ND ND
CZNW-A Leachate  6/14/2004 ND ND ND ND ND ND ND ND
CZSE-A Leachate 6/15/2004 ND ND ND ND ND ND ND ND
CZSW-A Leachate 6/14/2004 ND ND ND ND ND ND ND ND
CZW-A Leachate 6/14/2004 ND ND ND ND ND ND ND ND
CBNEA-A Leachate  12/20/2004 ND ND ND ND ND ND ND ND
CBNEB-A Leachate  12/20/2004 ND ND ND ND ND ND ND ND
CBNWB-A Leachate  12/20/2004 ND ND ND ND ND ND ND ND
CBSEA-A Leachate  12/19/2004 ND ND ND ND ND ND ND ND
CBSEB-A Leachate  12/19/2004 ND ND ND ND ND ND ND ND
CBSWA-A Leachate  12/19/2004 ND ND ND ND ND ND ND ND
CBSWB-A Leachate  12/19/2004 ND ND ND ND ND ND ND ND
CXSE-A Leachate  12/21/2004 ND ND ND ND ND ND ND ND
CYNE-A Leachate  12/22/2004 ND ND ND ND ND ND ND ND
CYNW-A Leachate  12/27/2004 ND ND ND ND ND ND ND ND
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Grassy Mountain
PCB Results Summary
of Semi-Annual Leachate Monitoring 2001-2007

Sample Sample Collect PCB Isomers (results in ug/L) Total PCB
ID Type Date | PCB-1016 | PCB-1221 | PCB-1232 | PCB-1242 | PCB-1248 | PCB-1254 | PCB-1260 |  (ug/L)
CYSE-A Leachate  12/22/2004 ND ND ND ND ND ND ND ND
CYSW-A Leachate  12/27/2004 ND ND ND ND ND ND ND ND
CZE-A Leachate  12/21/2004 ND ND ND ND ND ND ND ND
CZNE-A Leachate  12/22/2004 ND ND ND ND ND ND ND ND
CZNW-A Leachate  12/20/2004 ND ND ND ND ND ND ND ND
CZSE-A Leachate  12/21/2004 ND ND ND ND ND ND ND ND
CZSW-A Leachate  12/21/2004 ND ND ND ND ND ND ND ND
CZW-A Leachate  12/22/2004 ND ND ND ND ND ND ND ND
CBNEA-A Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBNEA-B Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBNEB-A Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBNEB-B Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBNWA-A  Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBNWA-B  Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBNWB-A  Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBSEA-A Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBSWA-A  Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBSWB-A  Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CXNE-B Leachate  6/14/2005 ND ND ND ND ND ND ND ND
CXSE-A Leachate  6/14/2005 ND ND ND ND ND ND ND ND
CXSE-B Leachate  6/14/2005 ND ND ND ND ND ND ND ND
CXSW-B Leachate  6/14/2005 ND ND ND ND ND ND ND ND
CYNE-A Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CYNE-B Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CYNW-B Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CYSE-A Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CYSW-A Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CZE-A Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CZNE-A Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CZSE-A Leachate  6/13/2005 ND ND ND ND ND ND ND ND
CBNEA-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CBNEB-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CBNWB-A  Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CBSEA-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CBSEB-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CBSWB-A Leachate 12/9/2005 ND ND ND ND ND ND ND ND
CXNW-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CXNW-B Leachate 12/9/2005 ND ND ND ND ND ND ND ND
CXSW-B Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CYNE-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CYNE-B Leachate 12/9/2005 ND ND ND ND ND ND ND ND
CYNW-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CYNW-B Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CYSE-A Leachate 12/9/2005 ND ND ND ND ND ND ND ND
CYSW-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CZE-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CZNW-A Leachate 12/9/2005 ND ND ND ND ND ND ND ND
CZSE-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CZSW-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CZW-A Leachate  12/9/2005 ND ND ND ND ND ND ND ND
CBNEA-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CBNEB-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CBNWA-A  Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CBSEA-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CBSEB-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CBSWA-A  Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CBSWB-A  Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CXNW-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CXSE-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CYNE-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
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Grassy Mountain
PCB Results Summary
of Semi-Annual Leachate Monitoring 2001-2007

Sample Sample Collect PCB Isomers (results in ug/L) Total PCB
ID Type Date | PCB-1016 | PCB-1221 | PCB-1232 | PCB-1242 | PCB-1248 | PCB-1254 | PCB-1260 | (ug/L)
CYNW-A Leachate 4/21/2006 ND ND ND ND ND ND ND ND
CYSE-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CYSW-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CZE-A Leachate 4/21/2006 ND ND ND ND ND ND ND ND
CZNE-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CZNW-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CZSE-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CZSW-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CZW-A Leachate  4/21/2006 ND ND ND ND ND ND ND ND
CBNEA-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CBNEB-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CBNWA-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CBNWB-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CBSEA-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CBSEB-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CBSWB-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CYNE-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CYNW-B Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CYSE-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CYSW-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CZE-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CZNE-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CZNW-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CZSE-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CZSW-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CZW-A Leachate  11/14/2006 ND ND ND ND ND ND ND ND
CBNEA-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CBNEB-A Leachate  5/22/2007 ND ND ND ND ND ND ND ND
CBNWA-A Leachate 512212007 ND ND ND ND ND ND ND ND
CBNWB-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CBSEA-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CBSEB-A Leachate  5/22/2007 ND ND ND ND ND ND ND ND
CBSWA-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CBSWB-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CXNW-B Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CXSE-A Leachate  5/22/2007 ND ND ND ND ND ND ND ND
CYNE-A Leachate  5/22/2007 ND ND ND ND ND ND ND ND
CYSE-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CYSW-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CZE-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CZNE-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CZNW-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CZSE-A Leachate  5/22/2007 ND ND ND ND ND ND ND ND
CZSW-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
CZW-A Leachate 5/22/2007 ND ND ND ND ND ND ND ND
Subtotal data points= 225 225 225 225 225 225 225 225
Maximum Column PCB conc.= 0 0 0 0 0 1.48 0.83 1.48
Subtotal number of detects= 0 0 0 0 0 1 1 2

Subtotal ND= 225 225 225 225 225 224 224 223

Total ND= 1573

Total Detects= 2
Total data ponits= 1575
Maximum PCB Concentration= 1.48

Max Total PCB Concentration= 1.48
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WDI

PCB Results Summary

of Monthly Leachate Samples
2005-2007

Sample Sample Collect PCB Isomers (results in ug/L) Total PCB
D Type Date | PCB-1016 | PCB-1221 | PCB-1232 | PCB-1242 | PCB-1248 | PCB-1254 | PCB-1260 | (ug/L)
MCVI  Composite 1/7/2005 ND ND ND 1.8 ND ND ND 1.8
MCVI  Composite 2/11/2005 ND ND ND ND ND ND ND ND
MCVI  Composite 3/11/2005 ND ND ND ND ND ND ND ND
MCVI  Composite 4/11/2005 ND ND ND 0.52 ND ND ND 0.52
MCVI  Composite 5/13/2005 ND ND ND ND ND ND ND ND
Missing June Analytical Results - based on summary graph, all PCB's ND
MCVI  Composite 711212005 ND ND ND ND ND ND ND ND
MCVI Composite 8/12/2005 ND ND ND ND ND ND ND ND
MCVI  Composite 9/12/2005 ND ND ND ND ND ND ND ND
MCVI  Composite 10/7/2005 ND ND ND ND ND ND ND ND
MCVi Composite  11/11/2005 ND ND ND ND ND ND ND ND
MCVI Composite  12/13/2005 ND ND ND ND ND ND ND ND
MCVI  Composite 1/10/2006 ND ND ND ND ND ND ND ND
MCVI Composite 2/14/2006 ND ND ND ND ND ND ND ND
MCVI  Composite 3/14/2008 ND ND ND ND ND ND ND ND
MCVI  Composite 4/13/2006 ND ND ND ND ND ND ND ND
MCVI  Composite 5/11/2006 ND ND ND ND ND ND ND ND
MCVI  Composite 6/8/2008 ND ND ND ND ND ND ND ND
MCVI  Composite 7/13/2006 ND ND ND 1.1 ND ND ND 1.1
MCVI  Composite 8/4/2006 ND ND ND ND ND ND ND ND
MCVI  Composite 9/7/2006 ND ND ND ND ND ND ND ND
MCV!  Composite  10/10/2006 ND ND ND ND ND ND ND ND
MCVI  Composite 11/9/2006 ND ND ND ND ND ND ND ND
MCVI  Composite 12/7/2006 ND ND ND ND ND ND ND ND
MCVI  Composite 1/9/2007 ND ND ND ND 2.6 ND ND 2.6
MCVI  Composite 2/9/2007 ND ND ND ND 0.7 ND ND 0.7
MCVI Composite 3/7/12007 ND ND ND 0.89 ND ND ND 0.89
MCVI  Composite 4/13/2007 ND ND ND ND ND ND ND ND
MCVI  Composite 5/11/2007 ND ND ND ND ND ND ND ND
MCVI Composite 6/14/2007 ND ND ND ND ND ND ND ND
MCVI  Composite 7/10/2007 ND ND ND ND ND ND ND ND
MCVI Composite 8/9/2007 ND ND ND ND ND ND ND ND
MCVI Composite 9/13/2007 ND ND ND ND ND ND ND ND
MCV!I  Composite 10/5/2007 ND ND ND 5.6 ND ND ND 56
Subtotal data points= 33 33 33 33 33 33 33 33
Maximum Column PCB conc.= 0 0 0 5.6 2.6 0 0 56
Subtotal number of detects= 0 0 0 5 2 0 0 7
Subtotal ND= 33 33 33 28 31 33 33 26
Total ND= 224
Total Detects= 7
Total data ponits= 231
Maximum PCB Concentration= 5.6
Max Total PCB Concentration= 5.6
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PDC Laboratories, Inc.
P.O. Box 9071 e Peoria, IL 61612-9071
(309) 692-3688 * (800) 752-6651 » FAX (309) 692-9689

Laboratory Results

Peoria Disposal Company Date Received: 11-0Oct-02

4349 Southport Rd. Date Reported: 08-Nov-02
PO #: CPIT

Peoria, IL 61615 PDC Cust. # : 280100

Attn: Mr. Ron Welk Login No. 02102176

Sample No: 02102176-5
Client ID: LEACHATE
Site: C4 PRIMARY

Locator:
Collect Date: 10-0CT-02 07:50

06=Nov=02

mg Al 16:0ct-02 08:00 iC8 L
Cimg/Yot 00 1450gts02011i15 0 KE
mg ALy 31-0ct£02 15:16 .. ech

mg/l E | 1440cts02..134953 IAS/TLR

1706t =02 -09:00 - MLT" . *

L0100 s mgfL 22£06E502 075005 . IMPT
.020 mg/1 22-0ct-02 07:00  JMP
DT G e e 2240602207000, TMPs
.0020 mg/1 22-0ct-02 07:00  JMP
S0040 SiTwglE, o 2270602 07500 EIMBI
.19 mg/1 22-0ct-02 07:00  JMP
C0XQu Mgl e 22-0¢t<02. 07:00 L JMBR. -
.010 mg/1 22-0ct-02 07:00  JMP

A

Silver S O i
Arsenic <
Cadmium <

S Chromium:: L <
Nickel

Lead : <k

Selenium <

o eleleNeleNeNel

I
=

200020 w0 mg/ L 16-0ct-02 12:15 - ERS:
15-0ct=02 12+00: JA L
15-0ct <02 T2H00:0“JH

15-0ct-02  12+00 3Tk

“Aldrin’ i S Tal , T 0. QB0 gL 2440EE 02221459 # AMR
Dieldrin .10 ug/1 » 24-Oct-02 22:59  AMR
Endosulfan I ‘ o - < 7 .0.050 L eagfd s 24400t 402 2259 AR

A
(@)
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(309) 692-9688

PDC Laboratories, Inc.
P.O.Box 9071 e Peoria, IL 61612-3071
e (800) 752-6651  FAX (309) 692-9689

Laboratory Results

Peoria Disposal Company
4349 Southport Rd.

Date Received:
Date Reported:
PO #: CPIT
PDC Cust.

# : 280100

Login No. 02102176

11-0Oct-02
08-Nov-02

Peoria, IL 61615
Attn: Mr. Ron Welk
Sample No: 02102176-5
Client ID: LEACHATE
Site: C4 PRIMARY
Locator:

Collect Date:

10-0CT-02 07:50

® e

Endosulfan II < 0.10 ug/1l 24-0ct-02
CEndrin i » Gl A ug/1l 24i0éEs02
gamma - BHC (Llndane) <V 0.050 ug/1 24-0Oct-02
Heptachlor . e <Vi..0.050¢ ug/k 24-0ct-02 22
Methoxychlor <V 0.50 ug/1 24-Oct-02 |
: < .0.500 ug/l 24-0ct-02 2
0105 ug /il 19-0ct =02
0.20 ug/1l 19-0Oct-02
nol < 10 mg/1 2310¢t<02 15:03 ~ PSB
Isopropanol < 10 mg/1 23-0ct-02 15:03 PSB
Methanol R 10 mg Ll 23+0¢t=02715:03 . PSB.." -
y1-Trichloroethane < 5.0 ug/l- 22-0c¢t+02 LTI
,2-Trichloroethane < 5.0 ug/1 22-0ct-02 TJP
s2=Trichlorotriflucroethane P oo ug/l 22-0ct 02 TR
1,3- Dichlorobenzene < 5.0 ug/1l 22-0ct-02 TJP
Carbon ‘Tetrachloride . e a5 0 ag/loo 22:06EX02 718104 TIR
Chlorobenzene < 5.0 ug/1 22-0ct-02 : TJP
“CyieToHexanone <UL ug/l 22-06t02° 18:04  TIP
Ethyl ether < 20 ug/1 22-0ct-02 : TJP
Ethyl. Acetate: E 20,50 g/l 22-0ct~02 18704 i TIP
Ethylbenzene < 2.0 ug/1l 22-Oct-02 18:04 TJP
2=Butdnone o 34 ug/l 22=0ct-02 18:04 . “TJIP
Methylene Chlorlde < 5.0 ug/1l 22-0ct-02 18:04 TJP
n-Butanol: R e <1000 ug/d 22-0ct=02 1804 i TIR .
Tetrachloroethene < 5.0 ug/1 22-Oct-02 18:04 TJP
Toluene 28 WG AL 22-0ct402/ 18104 i TaP:
Trichloroethene < 5.0 ug/1 22-Oct-02 18:04 TJP
Tricthlorofluocromethane: < 5.0 ug/l 22506502 1804 TP i
Xylenes (Total) < 10 ug/1 22-0ct-02 18:04 TJP
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PDC Laboratories, Inc.
P.O. Box 9071 e Peoriqa, IL 61612-9071
(309) 692-9688 » (800) 752-6651 ¢ FAX (309) 692-9689

Laboratory Results

Peoria Disposal Company Date Received: 11-Oct-02

4349 Southport Rd. Date Reported: 08-Nov-02
PO #: CPIT

Peoria, IL 61615 PDC Cust. # : 280100

Attn: Mr. Ron Welk Login No. 02102176

Sample No: 02102176-5
Client ID: LEACHATE
Site: C4 PRIMARY

Locator:
Collect Date: 10-0CT-02 07:50

Acetone: i a i CoUERL L e B0 e R e T e 23508202, 16413 g
4-Methyl-2- pentanone 1400 ug/1 23-Oct-02 16:13 TJP

7.

4,/ 5<Tetrachlorophenol: SERTILO L e g s 17:20Ct=02
4,6-Tetrachlorophenol < 10. ug/1l 17-0ct-02

5 6xletrachlorophenol i e gl L0 v Betgll TEOCE L0204
5-T <
S 6= <
-D

richlorophenol 50. ug/1 17-Oct-02

~Trichlorophenol. . , S WETA0n S S i7:0ct~02
imethylphenol 22. ug/1 17-Oct-02

2, 4iDinitrophenol S B0L e G e PTHOEEF02 ©
2-Chlorophenol < 10. ug/1 17-0Oct-02

4-Chloros3:-Méthylphenod - w10 R T 0 e 17-0cti02
Acenaphthene < 10. ug/1l 17-0Oct-02
“Berizo {a)pyrene : - W LFLa 00 L gt 17-0tt-02 .01 :18:
Benzo(b)fluoranthene <F 10. ug/1 17-0ct-02
e R R S TG T e TTEOGE-02
Creosote < 100 ug/1 17-Oct-02
Fluoranthene’ & i : GRS UGl T C17-06t502 01 18
Indeno(1l,2,3- cd)pyrene <F 10. ug/1 17-0Oct-02
aNaphthalene T S Bl et a3 N e s ag e L770cE-02
Pentachlorophenol <F 50. ug/1 17-Oct-02
Phenanthrene : v 100 Do gl B r7¥0ct=o2 01
Pyrene ug/1 17-0Oct-02

650 . iiiag/ll 18:0ct-02 08:36. . CAH
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PDC Laboratories, Inc.
P.O.Box 9071 ¢ Peoria, IL 61612-9071
(309) 692-9688 * (800) 752-6651 » FAX (309) 692-9689

Laboratory Results

Peoria Disposal Company Date Received: 21-Nov-03
4349 Southport Rd. Date Reported: 15-Dec-03
PO #: CPIT
Peoria, IL 61615 PDC Cust. # : 280100
Attn: Mr. Ron Welk Login No. 03112804
Sample No: 03112804-5
Client ID: LEACHATE
Site: C4 PRIMARY
Locator: MONTHLY
Collect Date: 21-NOV-03 07:52

Chloride 3300 mg/ 1 08-Dec-03 15:49 els
Cyanide, Total 0.029 mg/1l 04-Dec-03 18:00 |, TCH/JF
< 2.0 mg/1 24-Nov-03 10:00 Js
900 mg/1 08-Dec-03 15:30 els
7300 mg/1 26-Nov-03 16:39 KD
Sample Preparation 01-Dec-03 07:00 JVH
Silver < 0.10 mg/1 03-Dec-03 07:00 JMP
Arsenic < 0.20 mg/1 03-Dec-03 07:00 JMP
Barium 0.27 mg/1l 03-Dec-03 07:00 JMP
Cadmium 0.17 mg/1 03-Dec-03 07:00 JMP
Chromium < 0.040 mg/1 03-Dec-03 07:00 JMP
Nickel 0.12 mg/1 03-Dec-03 07:00 JMP
Lead < 0.10 mg/1 03-Dec-03 07:00 JMP
i < 0.10 mg/1 03-Dec-03 07:00 JMP
0.00041 mg/1 25-Nov-03 14:00 JVH

24-Nov-03 12:00 NTL, EM

Sample Preparation 25-Nov-03 12:00 EMS

Sample Preparation 25-Nov-03 12:00 EMS

Aldrin < 0.050 ug/1 05-Dec-03 12:00 AMR

Dieldrin 0.10 ug/1 05-Dec-03 12:00 AMR

Endosulfan I < 0.050 ug/1 05-Dec-03 12:00 AMR
Page 13

@ recycled paper






PDC Laboratories, Inc.
P.O.Box 9071 e Peoriqa, IL 61612-9071
(309) 692-9688 # (800) 752-6651 « FAX (309) 692-9689

Laboratory Results

Peoria Disposal Company Date Received: 21-Nov-03
4349 Southport Rd. Date Reported: 15-Dec-03
PO #: CPIT
Peoria, IL 61615 PDC Cust. # : 280100
Attn: Mr. Ron Welk Login No. 03112804
Sample No: 03112804-5
Client ID: LEACHATE
Site: C4 PRIMARY
Locator: MONTHLY
Collect Date: 21-NOV-03 07:52

Endosulfan II < 0.10 ug/1 05-Dec-03 12:00 AMR
Endrin < 0.10 . ug/ 1 05-Dec-03 12:00 AMR
gamma-BHC (Lindane) < 0.050 ug/1 05-Dec-03 12:00 AMR
Heptachlor < 0.050 ug/1l 05-Dec-03 12:00 AMR
Methoxychlor < 0.50 ug/1 05-Dec-03 12:00 AMR
Toxaphene < 0.50 ug/1 05-Dec~-03 12:00 AMR
Silvex < 0.050 ug/1 05-Dec-03 13:03 AMG
< 0.10 ug/1 05-Dec-03 13:03 AMG
< 10 mg/1 01-Dec-03 20:11 BL
1, ocethane < 5.0 ug/1 24-Nov-03 18:48  AEW
1,1,2-Trichloroethane < 5.0 ug/1 24-Nov-03 18:48 AEW
1,1,2-Trichlorotrifluorocethane < 5.0 ug/1 24-Nov-03 18:48 AEW
1,3-Dichlorobenzene < 5.0 ug/1 24-Nov-03 18:48 AEW
Acetone 66 . ug/1 24~-Nov-03 18:48 AEW
Carbon Tetrachloride < 5.0 ug/1 24-Nov-03 18:48 AEW
Chlorobenzene < 5.0 ug/1 24-Nov-03 18:48 AEW
Cyclohexanone < 10. ug/1 24-Nov-03 18:48 AEW
Ethyl ether < 20 ug/1 24-Nov-03 18:48 AEW
Ethyl Acetate < 20. ug/1 24-Nov-03 18:48 AEW
Ethylbenzene < 2.0 ug/1l 24-Nov-03 18:48 AEW
2-Butanone < 10. ug/1 24-Nov-03 18:48 AEW
4-Methyl-2-pentanone 150 ug/1 24-Nov-03 18:48 AEW
Methylene Chloride < 5.0 ug/1 24-Nov-03 18:48 AEW
n-Butanol < 1000 ug/l 24 -Nov-03 18:48 AEW
Tetrachloroethene < 5.0 ug/1l 24-Nov-03 18:48 AEW
Toluene < 5.0 ug/1 24-Nov-03 18:48 AEW
Trichloroethene < 5.0 ug/1l 24-Nov-03 18:48 AEW
Trichlorofluoromethane < 5.0 ug/1 24-Nov-03 18:48 AEW
Xylenes (Total) < 10. ug/1l 24-Nov-03 18:48 AEW
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PDC Laboratories, Inc.
P.O. Box 9071 ¢ Peoria, IL 61612-3071
(309) 692-9688 # (800) 752-6651  FAX (309) 692-9689

Laboratory Results

Peoria Disposal Company Date Received: 21-Nov-03
4349 Southport Rd. Date Reported: 15-Dec-03
PO #: CPIT
Peoria, IL 61615 PDC Cust. # : 280100
Attn: Mr. Ron Welk Login No. 03112804
Sample No: 03112804-5
Client ID: LEACHATE
Site: C4 PRIMARY
Locator: MONTHLY
Collect Date: 21-NOV-03 07:52

2,3,4,5-Tetrachlorophenol < 10 ug/ 1. 27+Nov-03 007750 CAH
2,3,4,6-Tetrachlorophenol < 10. ug/1l 27-Nov-03 00:50 CAH
2,3,5,6-Tetrachlorophenol < 10. ug/1 27-Nov-03 00:50 CAH
2,4,5-Trichlorophenol < 50. ug/1 27-Nov-03 00:50 CAH
2,4,6-Trichlorophenol < 10. ug/1 27-Nov-03 00:50 CAH
2,4-Dimethylphenol < 10. ug/1 27-Nov-03 00:50 CAH
2,4-Dinitrophenol < 50. ug/1l 27-Nov-03 00:50 CAH
2-Chlorophenol < 10. ug/1 27-Nov-03 00:50 CAH
4-Chloro-3-Methylphenol < 10. ug/1 27-Nov-03 00:50 CAH
Acenaphthene < 10. ug/1 27-Nov-03 00:50 CAH
Benzo (a) pyrene < 10. ugy 1 27-Nov-03 00:50 CAH
Benzo (b) fluoranthene < 10. ug/1 27-Nov-03 00:50 CAH
Chrysene < 10. - oug/l ¢ 27-Nov-03 00 #50 CAH
Creosote < 100 ug/1 27-Nov-03 00:50 CRH
Fluoranthene < 10. ug/1 27-Nov-03 00:50 CAH
Indeno(1l,2,3-cd)pyrene < 10. ug/1l 27-Nov-03 00:50 CAH
Naphthalene < 10. ug/l 27-Nov-03 00:50 CAH
Pentachlorophenol < 50. ug/1 27-Nov-03 00:50 CRAH
Phenanthrene < 10. ug/1 27-Nov-03 00:50 CAH

< 10. ug/1 27-Nov-03 00:50 CAH
Phenol 110 ug/1 03-Dec-03 01:19 CAH

Page 15

@ recycled paper






PDC Laboratories, Inc.
PO.Box 9071 ¢ Peoria, IL 61612-9071
(309) 692-9688 © (800) 752-6651 ¢ FAX (309) 632-9689

Laboratory Results

Peoria Disposal Company Date Received: 09-Dec-04
4349 Southport Rd. Date Reported: 21-Jan-05
PO #: CPIT

Peoria, IL 61615 PDC Cust. # : 280100
Attn: Mr. Ron Welk Login No. 04122253

Sample No: 04122253-7

Client ID: LEACHATE

Site: C4 PRIMARY
Locator: ANNUAL
Collect Date: 09-DEC-04 07:14

204Dec~04

20.0080. iy mg/Yo 16=Dec-=04 10:18.. lgjifa
2.0 Comgll oL 14 -Deck04 13:00 “PLI .-
SUB90 g 20=Dec-04 22:44 . pli
4l Dissolved 3400, . mg/l 10-Decs04 08:49 KD
.Sample Preparation’ . s PR : 15+Dec=04. 12530, + NIS:
Sidver ’ < 7. 0.010 : mg/l 17-Dec+04 08+v00 . .JMP: -
Arsenic < 0.050 mg/1l 17-Dec-04 08:00 JMP
Barium 0.06%2 T omg/l 17-Dec-04 08:00 JMP
Cadmium 0.012 mg/1 17-Dec-04 08:00 JMP
Chromium < 0.0040 mg/fl - 17-Dec-04 08:00 . JIMP.
Nickel 0.016 mg/1l 17-Dec-04 08:00 JMP
Lead: < 0.. 0X0: g/ e 17-Dec=04 0850055 ,JMP
Selenium < 0.050 mg/1l 17-Dec-04 08:00 JMP
< 0.00020 ‘mg /L LO#Dec+04 13:45 “JVH "

16-Dec~04 12:00 . -JT, KT
15-Decs#04 12:00 . JT, KT

Preparation : : e RS 14-Dec-04 12:00. 0T KT

Aldrin : : < 0.050 ugy/ L 11:Jan-05 0739 JK

Dieldrin < 0.10 ug/1l 11-Jan-05 07:39 JK

Endosulfan I < 0.050 ug/l 11<Jan-05" 07:39 gk~
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PDC Laboratories, Inc.
P.O.Box 9071 e Peoria, IL 61612-9071
(309) 692-9688 * (300) 752-6651 ¢ FAX (309) 632-9689

Laboratory Results

Peoria Disposal Company Date Received: 09-Dec-04
4349 Southport Rd. Date Reported: 21-Jan-05
PO #: CPIT

Peoria, IL 61615 PDC Cust. # : 280100
Attn: Mr. Ron Welk Login No. 04122253

Sample No: 04122253-7

Client ID: LEACHATE

Site: C4 PRIMARY
Locator: ANNUAL
Collect Date: 09-DEC-04 07:14

Endosulfan IT < 0.10 ug/1 11-Jan-05 07:39 JK
Endrin . : < “0.10: ug/l E 11-=Jan-05 07 :39 . :JK -,
gamma-BHC (Lindane) < 0.050 ug/1l 11-Jan-05 07:39 JK
Heptachlor < 0.050 . ug/l ll+Jan-05 07:39 ¥JK
Methoxychlor < 0.50 ug/1 11-Jan-05 07:39 JK
Toxaphene < 0.50. oug/l 1l:Jan-05 07:39 “ JKi

< - 0.050 ¥ ug/l 31l-Dec=04 22:41 . =ELS:

< 0.10 ug/1l 31-Dec-04 22:41 ELS

H< 10 mg/1l 31:Dec-04 14:25°  DJIB
1,1,k-Trichloroethane < 5.0 " ug/l 20=Déc~04 23:44. +AMG
1,1,2-Trichloroethane < 5.0 ug/1l 20-Dec-04 23:44 AMG
1,1,2-Trichlorotriflucroethane < - 5.0 ugi/l » 20-Dec+=04 23 ;44" AMGH
1,3-Dichlorocbenzene < 5.0 ug/1 20-Dec-04 23:44 AMG
Acetone’" el : < 10. ug/l oo 20-Dec+04 -23:44 S AMG
Carbon Tetrachlorid < 5.0 ug/1 20-Dec-04 23:44 AMG
Chlorobenzene < L TNE 0 ug/l o 20+=Dec-04- 23744 AMGT
Cyclohexanone 54. ug/1 20-Dec-04 23:44 AMG
Ethyl ether < 20 ug/l o 20-Déc=04 23:44 . AMG .
Ethyl Acetate < 20 ug/1 20-Dec-04 23:44 AMG
Ethylbenzene < EIR00 T agil . 20-Decs04 23944 NG L
2-Butanone < 10. ug/1 20-Dec-04 23:44 AMG
4-Methyl:2-pentanone-. < g L0, HE S tugflo 20-Dec-04. 2344 AMG
Methylene Chloride 9.0 ug/1l 20-Dec-04 23:44 AMG
n-Butanol ‘ < 1000 ug/l 3 20-Dec-04 23:44". “AMG
Tetrachlorcethene < 5.0 ug/1 20-Dec-04 23:44 AMG
Toluene : < “5.0 coougfl o 20=Dec-04 23:44 = :AMG ..
Trichloroethene < 5.0 ug/1 20-Dec-04 23:44 AMG
Trichlorofluoromethane < 5.0 ug/1 , 20-Dec-04 23:44 = AMG.
Xylenes (Total) < 10. ug/1 20-Dec-04 23:44 AMG
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PDC Laboratories, Inc.
P.O.Box 9071 e Peoria, IL 61612-3071
(309) 692-9688 * (800) 752-6651 » FAX (309) 692-9639

Laboratory Results

Peoria Disposal Company Date Received: 09-Dec-04
4349 Southport Rd. Date Reported: 21-Jan-05
PO #: CPIT

Peoria, IL 61615 PDC Cust. # : 280100
Attn: Mr. Ron Welk Login No. 04122253

Sample No: 04122253-7

Client ID: LEACHATE

Site: C4 PRIMARY
Locator: ANNUAL
Collect Date: 09-DEC-04 07:14

2,34 6-Tetrachlorophenol < 10, SR b= 2 R P L7iDec»04. 12:40 . PSR
2,4,5-Trichlorophenol < 50. ug/1l 17-Dec-04 12:40 PSB
2, 4,%6-Trichlorephenol TR s cugf 17-Dec-04 12:40. . PSB
2,4-Dinitrophenol < 50. ug/1 17-Dec-04 12:40 PSB
2-Chlorophencl T n10. S ug/l 17-Dec=04 -12:40 +PSB
4-Chloro-3-Methylphenol < 10. ug/1 17-Dec-04 12:40 PSB
Acenaphthene Lo< 10 ug/l. - 17=Déc-=04-12:40. ~ PSB
Benzo (a) pyrene <F 10. ug/1 17-Dec-04 12:40 PSB
“Berizo(b)flusranthere. : <F .10, - sheeughT L 17+Dec-04 12340 . PSB.
Chrysene < 10. ug/1 17-Dec-04 12:40 PSB
Fliigrarthene” < Wra0U7 ST ug/ : 17-Déc-04 1240 7 PSR
Indeno(1,2,3-cd)pyrene <F 10. ug/1 17-Dec-04 12:40 PSB
Naphthalene " < 710, Loug/l o 17-Déc~04 12+40 - PSH
Pentachlorophenol < 50. ug/1l 17-Dec-04 12:40 PSB
Phenanthrene < ¢ 10. ’ ug/1 17-Dec-04 12:40 ~PSB
Phenol < 10. ug/l 17-Dec-04 12:40 PSB
Pyrene’ < 10. Cug/l : 17-Dec-04 12:40 PSB
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PDC Laboratories, Inc.
P.O.Box 9071 * Peoriq, IL 61612-9071
(309) 692-9688 ¢ (800) 752-6651 ¢ FAX (309) 692-9689

Laboratory Results

Peoria Disposal Company
4349 Southport Rd.

Peoria, IL 61615

Attn: Mr. Ron Welk

Date Received: 13-Dec-05
Date Reported: 04-Jan-06

PO #: CPIT
PDC Cust. # : 280100

Login No. 05122476

Sample No:
Client ID:
Site:

Locator:
Collect Date:

05122476-7
LEACHATE

C4 PRIMARY
ANNUAL
13-DEC-05 08:25

tiomni.

Cadmium <
Nickel
Selenium

404010 0 omg/Laos e 215Decs05

70,0040 0 mg/L e

000020 i mg/lins

23<Dec-05-

154D&c-05

19-Dec-05

0.027 mg/1 21-Dec-05

0566 i mg/Ls . 21-Deci05 "

0.0020 mg/1 21-Dec-05

14-Dec0s

S TEEI T D 90 DeeH05
{154 DecH05.

Loang/Loo . 0 16-Ded=05,

00

08:

07:
07
:00

100

07

Eelolrg
07:
07+
07:

2083

05: 0

053

L 14iDec-05 1130

26 RU

O.: 9 :30 R

00"
00
00

00

10§00

00" gD

06:25
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PDC Laboratories, Inc.
P.O.Box 9071 ¢ Peoria, IL 61612-9071
(309) 692-9688 © (800) 752-6651 » FAX (309) 692-3689

Laboratory Results

Peoria Disposal Company Date Received: 13-Dec-05

4349 Southport Rd. Date Reported: 04-Jan-06
PO #: CPIT

Peoria, IL 61615 PDC Cust. # : 280100

Attn: Mr. Ron Welk Login No. 05122476

Sample No: 05122476-7
Client ID: LEACHATE
Site: C4 PRIMARY

Locator: ANNUAL
Collect Date: 13-DEC-05 08:25

Dieldrin
CBRdesulfan T i L
Endosulfan II
BRARIN e ;
gamma-BHC (Llndane)
“Heptachlor =
Methoxychlor
Toxaphen .

16 Dec 05

16- Dec'osz 6 :
. 16:Deci05 0
“16 -Dec- OS

TesDec+ 05 23 b1 iKpie
16 Dec 05,23:51 KP

Aroclor 1016 o - e R
Aroclor 1221 X<
Aroclor, 12327 T e &
Aroclor 1242 X<
AYoclop T4 e T ke
Aroclor 1254 X<

Broelor 12600 s

16-Dec-05 23:51  KP
16-Dec-05 .23:51  Kp'
16-Dec-05 23:51  KP

C U 165Decs05 2351
16-Dec-05 23:51

HoodRr o
: o
o

21EDEcE0E I IE IS KB Y
21-Dec-05 15:39  KP

'Isopropanol R - ‘ < 10.
Bt e P R

15:Dee-05 2252 gy

'19-Dec=05 20:000 HIAMGY
19-Dec-05 20:00  AMG
©:19-Dec=05 20500 AMGY
19-Dec-05 20:00 AMG
. 194DEEL0520007 TAMG .
19-Dec-05 20:00  AM
194Dec~05" 2000 AN
19-Dec-05 20:00

1,1, 2- Trlchloroethane

LIy Zerrichlorotriflucroethane
1,3- chhlorobenzene ‘
IAcetore: L AR e
Carbon Tetrachlorlde
Chlorobenzene’ e L R R SO
Cyclohexanone 500

SN AN A

N
m
o
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PDC Laboratories, Inc.
PO.Box 9071 ¢ Peoria, 1L 61612-9071
(309) 692-9688 * (800) 752-6651 * FAX (309) 6382-3683

Laboratory Results

Peoria Disposal Company
4349 Southport Rd.
Peoria, IL 61615

Attn: Mr. Ron Welk

Date Received: 1l3-Dec-05
Date Reported: 04-Jan-06
PO #: CPIT

PDC Cust. # : 280100

Login No. 05122476

Collect Date:

Sample No: 05122476-7
Client ID: LEACHATE
Site: C4 PRIMARY
Locator: ANNUAL

13-DEC-05 08:25

n- Butanol

‘Tetrachlorosthene =
Toluene
Trichloragecheneas S e
Trlchlorofluoromethane <

: C

2,34, 6-Tetrachloroptenol <

‘2,4,6—Tr1chlorophenol <

2:4-Difitrophenol i <

2- Chlorophepol _ <

~4-Chloro-3-Methylphenol: Hg 16-Dec=05""
Acenaphthene < 16-Dec-05

Benzé (aypyrene i v i 164Dec05
Benzo(b)fluoranthene < 16-Dec-05
wChrysene » : Tl . 164Dec=05 .20 3L
Fluoranthene < 16-Dec-05 20
STHdene (12 3ved) pyrenal < 16:-Dec-05720:31
Naphthalene < 16-Dec-05
Peritachlorophenol ¢ < 16+“Dec-05
Phenanthrene < 16-Dec-05
Phenol ‘ 165Déc405 20
Pyrene < 16-Dec-05
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Peoria Disposal Company
4349 Southport Rd.

Peoria, IL 61615
Attn: Mr. Ron Welk

Sample No: 06123480-7
Client |d: LEACHATE

PDC Laboratories, Inc.
P.O.Box 9071 e Peoriqa, IL 61612-9071
(309) 692-9688 ° (800) 752-6651 « FAX (309) 692-3689

Site: C4 PRIMARY

Date Received:
Date Reported

Collect Date:

27-Dec-06
25-Jan-07

27-Dec-06 11:35
Locator: ANNUAL

EPA 300.0 R2.1
Chloride

Sulfate

EPA 515.1 R4.0
2,4-D

Silvex

SM (18) 2540C
Solids, Total Dissolved

SM 4500 CN C/SW9012A
Cyanide, Total

SM 4500 S2 E, 376.1
Sulfide, Total

SW-846 3015
Sample Preparation

SW-846 6020B R0.0
Arsenic

Barium
Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Silver

SW-846 8015B R2.0
Ethanol

Isopropanol
Methanol

SW-846 8081A R1.0
Aldrin

Dieldrin
Endosulfan |
Endosulfan Il
Endrin

Result
17000
950
X< 0.1
X< 0.05
22000
0.1
6.6
0.04
0.66
0.0047
0.26
0.0026
0.0042
0.12
0.099
< 0.01
< 10
< 10
< 10
< 0.05
< 0.1
< 0.05
< 0.1
< 0.1

@ recycled paper

Units

mg/l
mg/|

ug/l
ug/|

mg/l

mg/l

mg/l

mg/l
mg/l
mg/l
mg/l
mg/l
mg/|
mg/l
mg/l
mg/!

mg/l
mg/|
mg/l

ug/!
ug/l
ug/l
ug/l
ug/l

Date / Time

03-Jan-07 13:43
03-Jan-07 3:01

05-Jan-07 22:29
05-Jan-07 22:29

28-Dec-06 10:47

02-Jan-07 13:33

28-Dec-06 12:00

02-Jan-07 9:45

08-Jan-07 9:56
08-Jan-07 9:39
08-Jan-07 9:39
08-Jan-07 9:56
08-Jan-07 9:39
08-Jan-07 9:39
08-Jan-07 9:56
08-Jan-07 11:57
08-Jan-07 11:57

04-Jan-07 5:04
04-Jan-07 5:04
04-Jan-07 5:04

04-Jan-07 2:41
04-Jan-07 2:41
04-Jan-07 2:41
04-Jan-07 2:41
04-Jan-07 2:41

PLI
ifa

ELS
ELS

sh

Ignay

NY

JEM

JMW
JMW
JMW
JMW
JMW
JMW
JMW
JMW
JMW

AH
AH
AH

KP
KP
KP
KP
KP
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PDC Laboratories, Inc.
PO.Box 9071 * Peoria, IL 81612-9071
(309) 692-9688 * (800) 752-6651 » FAX (309) 692-9689

Peoria Disposal Company Date Received: 27-Dec-06

4349 Southport Rd. Date Reported 25-Jan-07
Peoria, IL 61615

Attn: Mr. Ron Welk

Sample No: 06123480-7 Collect Date: 27-Dec-06 11:35
Client Id: LEACHATE Site: C4 PRIMARY Locator: ANNUAL
Result Units Date / Time By
SW-846 8081A R1.0
gamma-BHC (Lindane) < 0.05 ug/ 04-Jan-07 2:41 KP
Heptachlor < 0.05 ug/l 04-Jan-07 2:41 KP
Methoxychlor V< 0.5 g/l 04-Jan-07 2:41 KP
Toxaphene < 0.5 ug/ 04-Jan-07 2:41 KP
SW-846 8082
Sample Preparation 02-Jan-07 9:30 RR
SW-846 8082 R0.0
Aroclor 1016 < 0.5 ug/l 04-Jan-07 6:30 KP
Aroclor 1221 < 1 ug/l 04-Jan-07 6:30 KP
Aroclor 1232 < 0.5 ug/l 04-Jan-07 6:30 KP
Aroclor 1242 < 0.5 ug/l 04-Jan-07 6:30 KP
Aroclor 1248 < 0.5 ug/l 04-Jan-07 6:30 KP
Aroclor 1254 < 1 ug/l 04-Jan-07 6:30 KP
Aroclor 1260 < 1 ug/l 04-Jan-07 6:30 KP
PCBs Total < 5 ug/l 04-Jan-07 6:30 KP
SW-846 8260B R2.0
1,1,1-Trichloroethane < 5 ugl/l 09-Jan-07 20:42 DF
1,1,2-Trichloroethane < 5 ugl/l 09-Jan-07 20:42 DF
1,1,2-Trichlorotrifluorcethane < 5 ugl/l 09-Jan-07 20:42 DF
1,3-Dichlorobenzene < 5 ug/ 09-Jan-07 20:42 DF
2-Butanone 35 ug/l 09-Jan-07 20:42 DF
4-Methyl-2-pentanone 350  ug/l 09-Jan-07 19:12 DF
Acetone 27  ugll 09-Jan-07 20:42 DF
Carbon Tetrachloride < 5 ug/l 09-Jan-07 20:42 DF
Chlorobenzene < 5 ugll 08-Jan-07 20:42 DF
Cyclohexanone < 10 ug/l 09-Jan-07 20:42 DF
Ethyl Acetate < 20 ugll 09-Jan-07 20:42 DF
Ethyl ether < 20 ug/l 09-Jan-07 20:42 DF
Ethylbenzene < 2 ugl/l 09-Jan-07 20:42 DF
Methylene Chloride < 5 ugl/l 08-Jan-07 20:42 DF
n-Butanol < 1000 g/l 09-Jan-07 20:42 DF
Tetrachloroethene < 5 ugl 09-Jan-07 20:42 DF
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PDC Laboratories, Inc.
P.O.Box 9071 ¢ Peoria, IL 61612-9071
(309) 692-9688 « (800) 752-8651 ¢ FAX (309) 692-9689

Peoria Disposal Company Date Received: 27-Dec-06

4349 Southport Rd. Date Reported 25-Jan-07
Peoria, IL 61615

Attn: Mr. Ron Welk

Sample No: 06123480-7 Collect Date: 27-Dec-06 11:35
Client Id: LEACHATE Site: C4 PRIMARY Locator: ANNUAL
: - Result Units Date / Time By
SW-846 8260B R2.0
Toluene 6 ug/l 09-Jan-07 20:42 DF
Trichloroethene < 5 ugll 08-Jan-07 20:42 DF
Trichlorofluoromethane < 5 ugl 09-Jan-07 20:42 DF
Xylenes (Total) < 10 ug/l 09-Jan-07 20:42 DF
SW-846 8270C
Sample Preparation 29-Dec-06 8:30 RR
SW-846 8270C R3.0
2,3,4,6-Tetrachlorophenol < 10 ug/l 03-Jan-07 15:53 PSB
2,4,5-Trichlorophenol < 50 ug/l 03-Jan-07 15:53 PSB
2,4,6-Trichlorophenol < 10 ug/l 03-Jan-07 15:53 PSB
2,4-Dinitrophenol . < 50 ug/l 03-Jan-07 15:53 PSB
2-Chlorophenol < 10 ug/l 03-Jan-07 15:53 PSB
4-Chloro-3-Methylphenol 48  ugl/l 03-Jan-07 15:53 PSB
Acenaphthene < 10 ugl/i 03-Jan-07 15:53 PSB
Benzo(a)pyrene < 10 ug/l 03-Jan-07 15:53 PSB
Benzo(b)fluoranthene < 10 ug/l 03-Jan-07 15:53 PSB
Chrysene < 10 ug/l 03-Jan-07 15:53 PSB
Fluoranthene < 10  ug/l 03-Jan-07 15:53 PSB
Indeno(1,2,3-cd)pyrene < 10 ugl/l 03-Jan-07 15:53 PSB
Naphthalene < 10 ug/i 03-Jan-07 15:53 PSB
Pentachlorophenol < 50 ug/l 03-Jan-07 15:53 PSB
Phenanthrene < 10  ug/l 03-Jan-07 15:53 PSB
Phenol 28 ug/l 03-Jan-07 15:53 PSB
Pyrene < 10  ug/l 03-Jan-07 15:53 PSB

X - surr. was out high on primary col., failed low on conf. col.
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PDC Laboratories, Inc.
PO. Box 9071 * Peoria, IL 61612-9071
(309) 692-9688  (800) 752-6651 » FAX (309) 692-9689

Laboratory Results

Peoria Disposal Company

4349 Southport Rd.

Peoria, IL 61615
Attn : Mr. Ron Welk

Date Received :

Report Date
Customer #
P.O. Number

12/14/07 11:52
01/17/08
1280100

: CPIT
Facility :

; _Client 1D : LEAQHATE

Collect Date

Site : C4 PRIMARY

Locator: ANNUAL

12/14/07 10:50

Analyst

Parameter Qualifier Result Analysis Date

EPA 300.0 R2.1

Chioride 15000 mg/ 12/18/07 23:35 Igifa

Sulfate 420mg/l 12/18/07 06:40 Igifa
EPA 515.1

Sample Preparation 12/20/Q7 07:00 JMB
EPA 515.1 R4.0

2,4-D T< 0.2ugh 01/01/08 11:49 ELS

Silvex T< 0.1 ugh 01/01/08 11:49 ELS
SM (18) 2540C

Solids, Total Dissolved 22000 mgfl 12/18/07 10:19 jrw
SM 4500 CN C/SWS012A
/ Cyanide, Total 0.037 mg/! 12/18/07 09:02 igarg
SM 4500 S2 E, 376.1

Sulfide, Total 62mgA 12/20/07 12;53 PLI
SW-846 3015

Sample Preparation 12/24/07 11:00 TINAJEM
SW-846 6010B R2.0

Aluminum 1.1mg/l 12/31/07 12:00 JMW

Antimony < 0.02mg/l 12/31/07 12:00 JMW

Arsenic 0.029 mg/t 12/31/07 12:00 JMW

Barium 0.46 mg/l 12/31/07 12:00 JMW

Cadmium < 0.002 mg/i 12/31/07 12:00 JMW

Chromium < 0.004 mgh 12/31/07 12:00 JMW

Copper 0.056 mg/ 12/31/07 12:00 JMW

Iron 1.2mgh 12/31/07 12:00 JMW

Lead < 0.01mg/ 12/31/07 12:00 JMW

Manganese 0.072mgA 12/31/07 12:00 JMW

Nickel 0.24 mg/ 12/31/07 12:00 JMW

Selenium 0.011mg/ 12/31/07 12:00 JMW

Silver < 0.01mgn 12/31/07 12:00 JMW

Vanadium 0.0073 mg/l 12/31/07 12:00 JMW

Zinc 0.058 mg/l 12/31/07 12:00 JMW
SW-846 60208 R0.0

Mercury < 0.0002 mg/l 01/02/08 08:31 JMW
SW-846 8015B R2.0

Ethanol < 10mgh 12/28/07 20:08 AH

Isopropanol V< 10mg/ 12/28/07 20:08 AH

‘Page: 19 of 26 07122801

@






PDC Laboratories, Inc.
P.O. Box 8071 * Peoria, IL 61612-3071

(309) 692-9688 » (800) 752-6651 » FAX (308) 632-9689

Laboratory Results

Peoria Disposal Company

Date Received : 12/14/07 11:52

4349 Southport Rd. Report Date  01/17/08
Customer # : 280100
Peoria, IL 61615 P.O. Number ; CPIT
Attn : Mr. Ron Wetk Facility :
iSample No: 07122861—-7 T T Collect Date  12/14/07 10:50
C!ignt_ I[? : LEACHATE o Slte _:_24; PRIMARY Locator: ANNUAL
Parameter Qualifier Result Analysls Date Analyst
SW-846 80158 R2.0
Methanol < 10mg/l 12/28/07 20:08 AH
SW-846 8081A
Sample Preparation H 01/07/08 09:45 MCB
H - Method Hold Time Exceeded
SW-846 8081A
Sample Preparation 12/19/07 07:00 JMB
SW-846 8081A R1.0
Aldrin W< 0.1 ugh 01/15/08 19:13 JT
Dieldrin W< 0.2ugh 01/15/08 19:13 JT
Endosulfan | W< 0.1 ugh 01/15/08 19:13 JT
‘Endosulfan [l W< 0.2ugn 01/15/08 19:13 JT
Endrin W< 0.2ug/ 01/15/08 19:13 JT
Heptachlor W< 0.1ug/l 01/15/08 19:13 JT
Msthoxychlor W< 1ugh 01/15/08 19:13 JT
Toxaphene W< 1ug/ 01/15/08 19:13 JT
gamma-BHC (Lindane) W< 0.1ugh 01/15/08 19:13 JT
SW-846 8082
Sample Preparation 12/19/07 067:00 JMB
SW-846 8082 R0.0
Aroclor 1016 < 0.5ug/l 01/04/08 02:59 JT
Aroclor 1221 < 1ug/ 01/04/08 02:59 JT
Aroclor 1232 < 0.5ug/l 01/04/08 02:59 JT
Aroclor 1242 < 0.5ug/l 01/04/08 02:59 JT
Aroclor 1248 < 0.5ug/l 01/04/08 02:59 JT
Aroclor 1254 < 1ug/ 01/04/08 02:59 JT
Aroclor 1260 < 1ug/l 01/04/08 02:59 JT
PCBs Total < Sug/l 01/04/08 02:59 JT
SW-846 8260B R2.0
1,1,1-Trichloroethane < Sug/l 12/26/07 18:15 MWS
1,1,2-Trichloroethane < Sugh 12/26/Q7 18:15 MWS
1,1,2-Trichlorotrifiuoroethane < Sug/l 12/26/07 18:15 MWS
1,3-Dichlorobenzene < 5ug/ 12/26/07 18:15 MWS
2-Butanone 20ugn 12/26/07 18:15 MWS
4-Methyl-2-pentanone 5600 ug/l 12/26/07 17:05 MWS
Acetone 290 ugn 12/26/07 16:36 MWS
Benzene 7.9ug/ 12/26/07 18:15 MWS
Carbon Tetrachioride < Sug/l 12/26/07 18:15 MWS
Chlorobenzene < Sug/l 12/26/07 18:15 MWS
Page: 20 of 26 07122801
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PDC Laboratories, Inc.
P.O. Box 9071 * Peoria, IL 61612-9071
(309) 692-9688  (800) 752-6651 ¢ FAX (309) 692-9689

Laboratory Results

Peoria Disposal Company Date Received : 12/14/07 11:52
4349 Southport Rd. Report Date 01/17/08
Customer # : 280100
Peoria, IL 61615 P.O. Number : CPIT
Attn : Mr. Ron Welk Facility :
|Sample No: 07122801-7 Collect Date  12/14/07 10:50
) »ACI‘ie_r_xit_ ID L_EACHATE o o Site : C4 PRIMARY Locator : ANNUAL
Parameter Qualifier Result Analysis Date Analyst
SW-846 8260B R2.0
Cyclohexanone < 10 ug/ 12/26/07 18:15 MWS
Ethyl Acetate 72ugh 12/26/07 18:15 MWS
Ethyl ether < 20ugn 12/26/07 18:15 MWS
Ethylbenzene < 2ugh 12/26/07 18:15 MWS
Methylene Chloride < 5ugh 12/26/07 18:15 MWS
Tetrachloroethene < Sug/ 12/26/07 18:15 MWSs
Toluene 13ugn 12/26/07 18:15 MWS
Trichloroethene < Sug/ 12/26/07 18:15 MWS
Trichlorofluoromethane < 5ug/l 12/26/07 18:15 MWS
Xylenes (Total) < 10ug/l 12/26/07 18:15 MWS
n-Butanol < 1000 ugn 12/26/07 18:15 MWS
JW-846 8270C
Sample Preparation 12/20/07 14:30 JMB
Sample Preparation 12/18/07 08:00 TTS
SW-846 8270C R3.0
2,3,4,5-Tetrachlorophenol < 20ug/l 01/03/08 02:40 CAH
2,3,4,6-Tetrachiorophenol < 20 ug/ 01/03/08 02:40 CAH
2,3,5,6-Tetrachlorophenol < 20 ug/l 01/03/08 02:40 CAH
2,4,5-Trichlorophenol < 100 ug/l 01/03/08 02:40 CAH
2,4,6-Trichlorophenol < 20ug/l 01/03/08 02:40 CAH
2,4-Dimethylphenol < 20 ug/ 01/03/08 02:40 CAH
2,4-Dinitrophenol < 100 ug/l 01/03/08 02:40 CAH
2-Chlorophenol < 20 ug/l 01/03/08 02:40 CAH
2-Methylphenol < 20ug/l 01/03/08 02:40 CAH
4-Chloro-3-Methylphenol < 20ug/l 01/03/08 02:40 CAH
4-Methylphenol E 260 ug/l 01/03/08 02:40 CAH
Acenaphthene < 20 ug/l 01/03/08 02:40 CAH
Acenaphthylene < 20ug/l 01/03/08 02:40 CAH
Anthracene < 20 ugf/l 01/03/08 02:40 CAH
Benzo(a)anthracens < 20ug/l 01/03/08 02:40 CAH
Benzo(a)pyrene < 20 ug/ 01/03/08 02:40 CAH
Benzo(b)fluoranthene < 20ugh 01/03/08 02:40 CAH
Benzo(ghi)perylene < 20ug/l 01/03/08 02:40 CAH
Benzo(k)fluoranthene < 20 ugfl 01/03/08 02:40 CAH
Chrysene < 20ug/l 01/03/08 02:40 CAH
Creosote < 200ugh 01/03/08 02:40 CAH
Dibenzo(a,h)anthracene < 20ug/l 01/03/08 02:40 CAH
Fluoranthene < 20ug/l 01/03/08 02:40 CAH
Indeno(1,2,3-cd)pyrene < 20 ug/l 01/03/08 02:40 CAH
Naphthalene < 20ug/l 01/03/08 02:40 CAH
Page: 21 of 26 07122801
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PDC Laboratories, Inc.
P.O. Box 9071 * Peoria, IL 61612-9071
(309) 692-9688 » (800) 752-6651 » FAX (309) 692-9689

Laboratory Results

Date Received : 12/14/07 11:52
Report Date  01/17/08
Customer # : 280100

P.O. Number : CPIT

Facility :

Peoria Disposal Company
4349 Southport Rd.

Peoria, Il. 61615
Attn : Mr. Ron Welk

‘Sample No: 07122801-7 Collect Date  12/14/07 10:50

j Client ID: LEACHATE Site : C4 PRIMARY Locator: ANNUAL ‘
Parameter Qualifier Resuit Analysis Date Analyst
SW-846 8270C R3.0
Pentachlorophenol! < 100 ugh 01/03/08 02:40 CAH
Phenanthrene < 20 ugh 01/03/08 02:40 CAH
Phenol 160 ug/l 01/03/08 02:40 CAH
< 20 ug/t 01/03/08 02:40 CAH

Pyrene
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Significant Modification Application PDC Project No. 91-0118.31
Clinton Landfill No. 3 February 2008
DeWitt County, lllinois

ATTACHMENT 18: GIA Model Graphs
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Significant Modification Application PDC Project No. 91-0118.31
Clinton Landfill No. 3 February 2008
DeWitt County, lllinois

ATTACHMENT 19: Monitoring Well Spacing Information






PLUME Model Data & Output Files - Lower Radnor Till Sand Zone
Clinton Landfill No, 3

Base Model Input:

Hydraulic Gradient, I =

Mean Horizontal Hydraulic Conductivity, Kh =
Effective Porosity, n =

Average Darcy Velocity (Va=KhxI) =
Average Interstitial Velocity (Vi=Khx I/n) =
Retardation =

Radioactive Decay =

Mean Aquifer Thickness =

Length of Line Source, X =

Pulse Divisions (Range = 1-50) =

Length of Shortest Flowline, L =

Dispersivity in X-direction = Dx (Gelhar, 1992)
(Xu and Eckstein, 1995)
Dispersivity in Y-direction (Dy = 0.2 x Dx) =

Grid Size (for 5%%*) =

Grid Size (for Center**) =

Ci = Initial Concentration =

Source Strength at 0 day (Ci x Vax X"2) =
Concentration at 48,910 days [134 yrs] (Cix Vax X"2) =

0.0107 ft/ft
2.21E-04 cm/s
0.05
6.70E-03 ft/d
1.34E-01 ft/d
1 (no retardation)
0 (no decay)
2.8 ft
1ft
Varies
50.49 ft (for 5%*)
504.89 ft (for Center**)
44.3 ft (for 5%*)
33.5 ft (for Center**)
8.9 ft (for 5%*)
6.7 ft (for Center**)
20'x 20"
20'x 20’
500 mg/L
94.92 mg/d (use 500 mg/d)
94.92 mg/d (use 500 mg/d)

Time Output File Name

Days Years For 5%* For Center**
1,825 5 CLR5 NR
3,650 10 CLR10 NR
5,475 15 CLR15 NR
7,300 20 CLR20 NR
9,125 25 CLR25 NR
10,950 30 CLR30 NR
12,775 35 CLR35 NR
14,600 40 CLR40 NR
16,425 45 CLR45 NR
18,250 50 CLRS50 NR
20,075 55 CLRS55 NR
21,900 60 CLR60 NR
23,725 65 CLR65 NR
25,550 70 CLR70 NR
27,375 75 CLR75 NR
29,200 80 CLR80 NR
31,025 85 CLR85 NR
32,850 90 CLR90 NR
34,675 95 CLR95 NR
36,500 100 CLR100 NR
38,325 105 CLR105 NR
40,150 110 CLR110 NR
41,975 115 CLR115 NR
43,800 120 CLR120 NR
45,625 125 CLR125 NR
47,450 130 CLR130 NR
48,910 134 CLR134 CLRC134

Notes:

* . Source located upgradient, at 5% of the total invert length, from downgradient

invert end of fill area.

** _ Source located at the mid-point of invert line drawn in the direction of

groundwater flow.
NR = not run for corresponding time

PDC Project No. 91-118

Copy of PLUME-FL LowRadnor 1-29-08.xls






ko k ok ok ok ok ok ko ke ke ke ke ok ke ke ok ok ok ok ke ok ok ok ok k& PLUME sk ke ok ok ok ok ok ke ke ko ok ok ke ke ke ke ok ke ko ok ok ok ok ke ke ok ok

CALCULATION OF CONCENTRATION VALUES FOR A SINGLE RADIOACTIVE
OR NON-RADIOACTIVE TRACER IN A HOMOGENEOUS TWO- OR THREE-
DIMENSIONAL GROUND WATER SYSTEM WITH UNI-LATERAL REGIONAL FLOW

k %k ok ok ko ke ke ok ke ok ok ok ok ok ke ke ke ok ok ok ke ke ok ok ke ko ke ok INPUT DATA **kkhkhhkkkkhkhkhhkdhhhdkhhkdrhkkhkdx

AVERAGE INTERSTITIAL VELOCITY: .134 [FT/DAY]

NO-RADIOACTIVE DECAY
RETARDATION FACTOR: 1

AQUIFER THICKNESS: 2.8 [FT]
EFFECTIVE POROSITY: .05

VERTICALLY AVERAGED (=TWO-DIMENSIONAL) TRANSPORT
LENGTH OF LINE SOURCE: 1 [FT]

DISPERSIVITY IN X-DIRECTION: 44.3 [FT]
DISPERSIVITY IN Y-DIRECTION: 8.9 [FT]

———————————————————————— SOURCE STRENGTH TABLE =—-=========——————mmm e

NUMBER OF DATA PAIRS IN TABLE: 2

T(1)=0 DAY W( 1l )= 500 MG/DAY

T( 2 )= 1825 DAY W( 2 )= 500 MG/DAY

AREA UNDER PULSE IN GRAPH (= TOTAL MASS RELEASE): 912500 MG
TIME CENTROID: 912.5 DAYS (= 7.884E+07 SEC)

NUMBER OF DIVISIONS IN SOURCE PULSE: 45

CALCULATION TIME: 1825 DAY

X-COORDINATE OF ORIGIN OF GRID: O [FT]

ouTPUT  FILE = CLR5.OVT P1/3






GRID SPACING IN
NUMBER OF NODES

Y-COORDINATE OF
GRID SPACING IN
NUMBER OF NODES

X-DIRECTION:
IN X-DIRECTION: 15

20 [FT]

ORIGIN OF GRID: QO [FT]
Y-DIRECTION:
IN Y-DIRECTION: 10

20 [FT]

* ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok RESULTS k& ok k ok ok ok ko okodkook sk ok ok kokok ok ok ok ok ok ok ok kokokok ok ok ok ok ok ok ok ok ok ok

OO O OO OOO O |

.1000E+01
.6475E+01
L 2742E+01
.1250E+01
.5731E+00
.2566E+00
.1105E+00
.4521E-01
.1745E-01
.6314E-02

.1493E+02
.7413E+01
.3303E+01
.1527E+01
.7042E+00
.3164E+00
.1365E+00
.5592E-01
.2160E-01
.7820E-02

OO OOCODOOOOOO

CONCENTRATION IN

40

.1128E+02
.7444E+01
.3696E+01
L1774E+01
.8323E+00
.3775E+00
.1638E+00
.6736E-01
.2609E~01
.9462E-02

ololololoNoNoRoNeNe)

60

.9319E+01
.7032E+01
.3898E+01
.1969E+01
.9478E+00
.4363E+00
.1910E+00
.7904E-01
.3074E-01
.1118E-01

[MG/L = ppm]

[cNeoNoNoNoNoNoNoNeNe)

.8005E+01
.6483E+01
.3938E+01
.2100E+01
.1043E+01
.4891E+00
.,2167E+00
.9041E-01
.3536E-01
.1292E-01

.6998E+01
.5914E+01
.3855E+01
.2165E+01
.1112E+01
.5327E+00
.2394E+00
.1008E+00
.3971E-01
.1458E-01

OO OO OOOOOO

120

.6171E+01
.5362E+01
.3688E+01
.2170E+01
.1152E+01
.5645E+00
.2577E+00
.1097E+00
.4357E-01
.1609E-01

OO OO OO0 OO

140

.5459E+01
.4836E+01
.3466E+01
.2124E+01
.1163E+01
.5832E+00
.2706E+00
.1166E+00
.4670E-01
.1736E-01

[eNeoloNoNoNoRoNoNoNe]

160

.4828E+01
.4336E+01
.3208E+01
.2035E+01
.1147E+01
.5882E+00
.2775E+00
.1211E+00
.4895E-01
.1832E-01

OO OO OOOOO OO

180

.4257E+01
.3863E+01
.2931E+01
.1914E+01
.1108E+01
.5802E+00
.2783E+00
.1230E+00
.5018E-01
.1893E-01

oNeoNoNoRoNoNoNeoNoNe]

200

.3736E+01
.3417E+01
.2645E+01
.1770E+01
.1049E+01
.5602E+00
.2730E+00
.1222E+00
.5035E-01
.1914E-01

OO OO OO OOO

220

.3256E+01
.2997E+01
.2358E+01
.1611E+01
.9744E+00
.5302E+00
.2623E+00
.1188E+00
.4946E-01
.1895E-01

20
40
60
80

(oG RN eNe)

240

.2816E+01
.2605E+01
.2077E+01
.1444E+01
.8896E+00

OO OO O

260

.2414E+01
L 2242E+01
.1807E+01
.1275E+01
.7984E+00

[oNeoRoNeoNe)

280

.2049E+01
.1908E+01
.1553E+01
.1110E+01
.7048E+00

Fz/3






100
120
140
160
180

[eNoloNoNe]

.4922E+00
.2470E+00
.1133E+00
.4760E-01
.1838E-01

.4485E+00
.2282E+00
.1058E+00
.4488E-01
.1746E-01

loNoNoNoNe)

outT PUT

.4014E+00
.2068E+00
.9691E-01
.4149E-01
.1627E-01

[oNeoNeNeNe]

BlLE = &L\QQ:OHT’

P 3/






PLUME Model Data & Output Files - Organic Soil
Clinton Landfill No. 3 - Chemical Waste Unit

Base Model Input:
Hydraulic Gradient, I = 5.62E-03 ft/ft
Mean Horizontal Hydraulic Conductivity, Kh = 2.60E-05 cm/s
Effective Porosity, n = 0.05
Average Darcy Velocity (Va=KhxI) = 4.14E-04 fv/d
Average Interstitial Velocity (Vi=Khx I/n) = 8.28E-03 ft/d
Retardation = 1 (no retardation)
Radioactive Decay = 0 (no decay)
Mean Aquifer Thickness = 342 ft
Length of Line Source, X = 1ft
Pulse Divisions (Range = 5-50) = Varies
Length of Shortest Flowline, L = 37.28 ft (for 5%*)
372.79 ft (for Center**)
Dispersivity in X-direction = Dx (Gelhar, 1992) 13.0 ft (for 5%%*)
(Xu and Eckstein, 1995) 19.20 ft (for Center**)
Dispersivity in Y-direction (Dy = 0.2 x Dx) = 3.0 ft (for 5%*)
3.8 ft (for Center**)
Grid Size (for 5%*) = 20'x 20’
Grid Size (for Center**) = 20'x 20’
Ci = Initial Concentration = 100 mg/L
Source Strength at 0 day (Ci x Vax X"2) = 1.2 mg/d (use 100 mg/d)
Concentration at 48,910 days [134 yrs] (Cix Vax X"2) = 1.2 mg/d (use 100 mg/d)
Time Output File Name
Days Years For S%* For Center**
1,825 5 CWOS5 NR
3,650 10 CWOS10 NR
5,475 15 CWOS15 NR
7,300 20 CWO0S20 NR
9,125 25 CWOS25 NR
10,950 30 CWOS30 NR
12,775 35 CWOS35 NR
, 14,600 40 CWOS40 NR
16,425 45 CWOS45 NR
18,250 50 CWO0S50 NR
20,075 55 CWOS55 NR
21,900 60 CWOS60 NR
23,725 65 CWOS65 NR
25,550 70 CWO0S70 NR
27375 75 CWOS75 NR
29,200 80 CWOS80 NR
31,025 85 CWOS85 NR
32,850 90 CWO0S90 NR
34,675 95 CWOS95 NR
36,500 100 CWO0S100 NR
38,325 105 CWOS105 NR
40,150 110 CWOS110 NR
41,975 115 CWOS115 NR
43,800 120 CWO0S120 NR
45,625 125 CWOS125 NR
47,450 130 CWOS130 NR
48,910 134 CWOS134 CWOSC134
Notes:

* . Source located upgradient, at 5% of the total invert length, from downgradient
invert end of fill area.

** . Source located at the mid-point of invert line drawn in the direction of
groundwater flow.

NR = not run for corresponding time

C:\Documents and Settings\tsjlk\My Documents\Copy of PLUME-FL OrganicSoil 1-29-08.xIs






Kk ok ok ok k ok ke ok ok ke ok ok ok ok ok ke kK ok ke ke ke ke ok ke ok ok ok PLUME % % % % %k sk sk ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

CALCULATION OF CONCENTRATION VALUES FOR A SINGLE RADIOACTIVE
OR NON-RADIOACTIVE TRACER IN A HOMOGENEOUS TWO- OR THREE-
DIMENSIONAL GROUND WATER SYSTEM WITH UNI-LATERAL REGIONAL FLOW

Clinton Landfill No. 3 CWU - Organic Soil

Kk ok ok k ke ok ok ok ok ok kK ok ok ke ke ok k ok Kk ok ke ke ok ok ok ok ke INPUT DATA khkkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhhkhkhkhhkkhkxhkkhkhkkkhkhsk

AVERAGE INTERSTITIAL VELOCITY: .00828 [FT/DAY]

NO-RADIOACTIVE DECAY
RETARDATION FACTOR: 1

AQUIFER THICKNESS: 3.42 [FT]
EFFECTIVE POROSITY: .05

VERTICALLY AVERAGED (=TWO-DIMENSIONAL) TRANSPORT
LENGTH OF LINE SOURCE: 1 [FT]

DISPERSIVITY IN X-DIRECTION: 13 [FT]
DISPERSIVITY IN Y-DIRECTION: 3 [FT]

———————————————————————— SOURCE STRENGTH TABLE ==—= === —mm o m e

NUMBER OF DATA PAIRS IN TABLE: 2

T(1)=0 DAY w(1l)= 100 MG/DAY
T( 2 )= 48910 DAY W( 2 )= 100 MG/DAY
AREA UNDER PULSE IN GRAPH (= TOTAL MASS RELEASE): 4891000 MG

I

TIME CENTROID: 24455 DAYS (= 2.112912E+09 SEC)

NUMBER OF DIVISIONS IN SOURCE PULSE: 45

CALCULATION TIME: 27375 DAY

X-COORDINATE OF ORIGIN OF GRID: O [FT]

puTPuT FILE = C0815.00T Py /7






GRID SPACING IN
NUMBER OF NODES

Y-COORDINATE OF
GRID SPACING IN
NUMBER OF NODES

X-DIRECTION:
IN X-DIRECTION: 12

20 [FT]

ORIGIN OF GRID: O [FT]
Y-DIRECTION:
IN Y-DIRECTION: 10

20 [FT]

%k k ok ok ok ok ok ok ok ok ok k ke ke ko ko ok ok ok ok ok ok ok ok RESULTS ke k ok ok ke ke ok ok ok ke ke ke ok sk ok ok ke sk K ok ok ke ok ok ks ke ok ok ke ok ok ok ok ok ok ok

[oNoNoNoNoNoNoNoNe N

.1000E+01
.1185E+02
.1700E+01
.2651E+00
.4012E-01
.5494E-02
.6445E-03
.6278E-04
.5073E-05
.3027E-06

.8135E+02
.2046E+02
.3298E+01
.5328E+00
.8192E-01
.1131E-01
.1334E-02
.1292E-03
.1051E-04
.6288E-06

olooNoNoNoNoNoNoNe]

CONCENTRATION IN

40

.5985E+02
.2547E+02
.5260E+01
.9333E+00
.1499E+00
.2118E-01
.2532E-02
.2480E-03
.1970E-04
.1210E-05

[eNoloNolNoNoNoNoNoNe)

60

.4945E+02
.2714E+02
.7183E+01
.1443E+01
.2473E+00
.3618E-01
.4409E-02
.4365E-03
.3403E-04
.1992E-05

[MG/L = ppm]

elololoNoNoNoNoNoNe]

.4272E+02
.2702E+02
.8750E+01
.2003E+01
.3700E+00
.5657E-01
.7074E-02
.7118E-03
.581%E-04
.3180E-05

.3763E+02
.2597E+02
.9813E+01
.2535E+01
.5065E+00
.8127E-01
.1048E-01
.1071E-02
.8605E-04
.6255E-05

20
40
60
80
100
120
140
160
180

eoNooNololNolNoRoNoNe]

120

.3332E+02
.2435E+02
.1033E+02
.2967E+01
.6389E+00
.1077E+0Q0
.1435E-01
.1506E-02
.1220E-03
.8568E-05

QO OO OODOOOO

140

.2934E+02
.2231E+02
.1033E+02
.3240E+01
.7474E+00
.1323E+00
.1820E-01
.1945E-02
.1609E-03
.1183E-04

oleoloNoNoNoNoloNoNe]

160

.2549E+02
.1993E+02
.9867E+01
.3326E+01
.8151E+00
.1509E+00
.2144E-01
.2353E-02
.1984E-03
.1336E-04

O OO OO OODODOOO

180

.2168E+02
.1730E+02
.9008E+01
.3220E+01
.8317E+00
.1605E+00
.2351E-01
.2630E-02
.2257E-03
.1579E-04

loNeoloNoNoNoNoloNoNe]

200

.1793E+02
.1453E+02
.7864E+01
.2948E+01
.7960E+00
.1593E+00
.2402E-01
.2743E-02
.2421E-03
.1539E-04

[eNolololoNoNoloNoNae)

220

.1433E+02
.1175E+02
.6554E+01
.2553E+01
.7158E+00
.1480E+00
.2290E-01
.2673E-02
.2316E-03
.1463E-04

3 2(2






‘11054 f  Gp1100-¥81 way ubisag
|DUDISS3J0Jg PAsSULDIT Stoull|l

srournyy

(Ndd) NOIMIN ¥3d SL¥Vd NI ¥NOINOD NOLVHINIONOD ==} °*(Q ==
aN3937

20'811-16 'ON 103royd
.09

SIONITYH ‘NOININD

NMO € 'ON TU4ANV] NOINITO

‘Ul '$annneas
1uydaf Xd

ONVS TIIL HONGVY IM0T-HIONT) MO LOANI 0 X6~
NOILVOLILSNI ONIVAS TIBM 404 SIINS3A TI0ON 3NN

SIN3LX3 31SvM

NMO € ‘ON TU4AONYT NOINIO

(HLON3T MOT3 LY3ANI 30 %S)

INIOd 3SV3T3y Q3NNSSY

30v898NS \\1

NMO € "ON TIJONYT NOINIIOD

aNvS 1L
YONAQVY ¥3MO1
NI 3NIT MO13

—

—

$CB6 ‘ON 3IM0IJN3 £ECIBLLLE-ON OMD OV

T——
—
—_

‘91-Qvov 90:94 80/0€/10 :3MmL/3Lva







GP1100~+81 wuiy ubisag

(Wdd) NOIMIN ¥3d SI¥Vd NI ¥NOINOD NOILVMINIONOD =— |0 —
AN393

|OUOISSBJ01d PAsSUdII] SIO

stou1py] ‘D1L03f
.09

20'811—16 ON 103ro¥d
L
.0zt

SIONITI 'NOINITD

€ 'ON TU4ANVT NOININO
LB'PST

‘U] ‘SaotaLag
mwRuYdal Xdd

70S JINVOU0-HIONT) MO LOANI 40 6-
NOIVOLILS® ONKNAS TDM ¥04 SLINS3Y THION NN

|

9-/,1¢°218 3¥N9ld

§ Vsse

(HLON31 MO14 LY3ANI 40 %S)
INIOd 3SV313¥ G3NNSSY

N0S JINVOYO
NI 3N MO4

J !

SIN3LX3 3LSVM

NMD € "ON TUIONVYT NOINID
|

3av498nS
NMO € "ON TUIANYT NOINITO \ \ [
I
Y

91-QvOv 22'91 80/0C/10 :3WiL/3Lv0

$$86 ‘ON 33A01dW3 #CCI8LII6'ON 9MQ QVD













